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5 1 ESTs FOR SECRETED PROTEINS EXPRESSED 
IN MUSCLE AND OTHER MESODERMAL TISSUES 
Background of the Invention 
The estimated 50,000-100,000 genes scattered along the human chromosomes offer 
5 tremendous promise for the understanding, diagnosis, and treatment of human diseases. In 
addition, probes capable of specifically hybridizing to loci distributed throughout the human 
b vuuu,v upyutauuiw in uic wjiu>uuuuuii ui nigh resoiuuon cnromosome maps and in tfie 
identification of individuals. 

In the past, the characterization of even a single human gene was a painstaking 
10 process, requiring years of effort. Recent developments in the areas of cloning vectors, DNA 
sequencing, and computer technology have merged to greatly accelerate the rate at which 
human genes can be isolated, sequenced, mapped, and characterized. Cloning vectors such as 
yeast artificial chromosomes (YACs) and bacterial artificial chromosomes (BACs) are able to 
accept DNA inserts ranging from 300 to 1000 kilobases (kb) or 100-400 kb in length 
1 5 respectively, thereby facilitating the manipulation and ordering of DNA sequences distributed 
over great distances on the human chromosomes. Automated DNA sequencing machines 
permit the rapid sequencing of human genes. Bioinformatics software enables the 
comparison of nucleic acid and protein sequences, thereby assisting in the characterization of 
human gene products. 

20 Currently, two different approaches are being pursued for identifying and 

characterizing the genes distributed along the human genome. In one approach, large 
fragments of genomic DNA are isolated, cloned, and sequenced. Potential open reading 
frames in these genomic sequences are identified using bioinformatics software. However, 
this approach entails sequencing large stretches of human DNA which do not encode proteins 

25 in order to find the protein encoding sequences scattered throughout the genome. In addition 
to requiring extensive sequencing, the bioinformatics software may mischaracterize the 
genomic sequences obtained. Thus, the software may produce false positives in which non- 
coding DNA is mischaracterized as coding DNA or false negatives in which coding DNA is 
mislabeled as non-coding DNA 

30 An alternative approach takes a more direct route to identifying and characterizing 

human genes. In this approach, complementary DNAs (cDNAs) are synthesized from 
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.solated messenger RNAs (mRNAs) which encode human proteins. Using this approach, 
sequence is only performed on DNA which is derived from protein coding portions of the 
genome. Often, only short stretches of the cDNAs are sequenced to obtain sequences called 
expressed sequence tags (EST.). The ESTs may then be used to isolate or purify extended 
cDNAs wbch include sequences adjacent to the EST sequences. The extended cDNAs may 
contain all of the sequence of the EST which was used to obtain them or only a portion of the 
sequence of the EST which was used to obtain them. In addition, the extend _ 
contarn the full coding sequence of the gene from which the EST was derived or 
alternatively, the extended cDNAs may include portions of the coding sequence of the gene 
from which the EST was derived. It will be appreciated that there may be several extended 
cDNAs which include the EST sequence as a result of Ornate splicing or the activity 0 f 
alternative promoters. 

In the past, these short EST sequences were often obtained from oligo-dT primed 
cDNA libraries. Accordingly, they mainly corresponded to the 3' untranslated region of the 
mRNA. In part, the prevalence of EST sequences derived from the 3' end of the mRNA is a 
result of the fact that typical techniques for obtaining cDNAs are not well suited for isolating 
cDNA sequences derived from the 5' ends of mRNAs. (Adams et al, Nature 377:3-17^ 
1 996; Hillier et al. . Genome Res. 6:807-828, 1 996). 

In addition, in those reported instances where longer cDNA sequences have been 
obtained, the reported sequences typically correspond to coding sequences and do not include 
the full 5' untranslated region of the mRNA from which the cDNA is derived. Such 
incomplete sequences may not include the first exon of the mRNA, particularly m situations 
where the first exon is short. Furthermore, they may not include some exons, often short 
ones, which are located upstream of splicing sites. Thus, there is a need to obtain sequences 
derived from the 5' ends of mRNAs. 

While many sequences derived from human chromosomes have practical applications 
approaches based on the identification and characterization of those chromosomal sequences' 
which encode a protein product are particularly relevant to diagnostic and therapeutic uses 
Of the 50.000-100,000 protein coding gene, those genes encoding proteins which are 
secreted from the cell in which they are synthesized, as well as the secreted proteins 
themselves, are parncularly valuable as potential therapeutic agents. Such proteins are often 
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involved in cell to cell communication and may be responsible for producing a clinically 
relevant response in their target cells. 

In &ct, several secretory proteins, including tissue plasminogen activator, G-CSF, 
GM-CSF, erythropoietin, human growth hormone, insulin, interferon-ct, interferon-f}, 
interferon-y, and interleukin-2, are currently in clinical use. These proteins are used to treat a 
wide range of conditions, including acute myocardial infarction, acute ischemic stroke, 
anemia, diabetes, arowth h 

„ lwJi IttiFCluuSi Muucy carcinoma, chemotherapy 
induced neutropenia and multiple sclerosis. For these reasons, extended cDNAs encoding 
secreted proteins or portions thereof represent a particularly valuable source of therapeutic 
agents. Thus, there is a need for the identification and characterization of secreted proteins 
and the nucleic acids encoding them. 

In addition to being therapeutically useful themselves, secretory proteins include short 
peptides, called signal peptides, at their amino termini which direct their secretion. These 
signal peptides are encoded by the signal sequences located at the 5' ends of the coding 
sequences of genes encoding secreted proteins. Because these signal peptides will direct the 
extracellular secretion of any protein to which they are operably linked, the signal sequences 
may be exploited to direct the efficient secretion of any protein by operably linking the signal 
sequences to a gene encoding the protein for which secretion is desired. In addition, portions 
of signal sequences may also be used to direct the intracellular import of a peptide or protein 
of interest. This may prove beneficial in gene therapy strategies in which it is desired to 
deliver a particular gene product to cells other than the cell in which it is produced. Signal 
sequences encoding signal peptides also find application in simplifying protein purification 
techniques. In such applications, the extracellular secretion of the desired protein greatly 
facilitates purification by reducing the number of undesired proteins from which the desired 
protein must be selected. Thus, there exists a need to identify and characterize the 5' portions 
of the genes for secretory proteins which encode signal peptides. 

Public information on the number of human genes for which the promoters and 
upstream regulatory regions have been identified and characterized is quite limited. In part, 
this may be due to the difficulty of isolating such regulatory sequences. Upstream regulator^ 
sequences such as transcription factor binding sites are typically too short to be utilized as 
probes for isolating promoters from human genomic libraries. Recently, some approaches 
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have been, developed to isolate human promoters. One of them consists of making a CpG 
island library (Cross, et at.. Nature Genetics 6: 236-244, 1994). The second consists of 
isolating human genomic DNA sequences containing Spel binding sites by the use of Spel 
binding protein. (Mortlock et a!.. Genome Res. 6:327-335. 1996). Both of these approaches 
have their limits due to a lack of specificity or of comprehensiveness. 

The present 5' ESTs may be used to efficiently identify and isolate upstream 

regulatory reeions whirh mntm] *u a . . . 

- - - '«v<u,uii, ucvciupmemai stage, rate, and quantity of 

protein synthesis, as well as the stability of the mRNA. (Theil, BioFactors 4:87-93, 1993). 
Once identified and characterized, these regulatory regions may be utilized in gene therapy or 
protein purification schemes to obtain the desired amount and locations of protein synthesis 
or to inhibit, reduce, or prevent the synthesis of undesirable gene products. 

In addition, ESTs containing the 5' ends of secretory protein genes may include 
sequences useful as probes for chromosome mapping and the identification of individuals. 
Thus, there is a need to identify and characterize the sequences upstream of the 5' coding 
1 5 sequences of genes encoding secretory proteins. 

Summary of the Invention 
The present invention relates to purified, isolated, or recombinant ESTs which include 
sequences derived from the authentic 5' ends of their corresponding mRNAs. The term 
"corresponding mRNA" refers to the mRNA which was the template for the cDNA synthesis 
which produced the 5' EST. These sequences will be referred to hereinafter as "5' ESTs." 
As used herein, the term "purified" does not require absolute purity; rather, it is intended as a 
relative definition. Individual 5' EST clones isolated from a cDNA library have been 
conventionally purified to electrophoretic homogeneity. The sequences obtained from these 
clones could not be obtained directly either from the library or from total human DNA. The 
cDNA clones are not naturally occurring as such, but rather are obtained via manipulation of 
a partially purified naturally occurring substance (messenger RNA). The conversion of 
mRNA into a cDNA library involves the creation of a synthetic substance (cDNA) and pure 
individual cDNA clones can be isolated from the synthetic library by clonal selection. Thus, 
creating a cDNA library from messenger RNA and subsequently isolating individual clones 
from that library results in an approximately 10 4 -10< fold purification of the native message. 
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Purification of starting material or natural material to at least one order of magnitude 
preferably two or three orders, and more preferably four or five orders of magnitude is 
expressly contemplated. 

As used herein, the term "isolated" requires that the material be removed from its 
onginal environment (e.g.. the natural environment if it is naturally occurring). For example 
a naturally-occurring polynucleotide present in a living animal is not isolated, but the same 

polynucleotide, separated from some or all of th« m«r!«H„„ . 

& ..imwioKs ui me natural system, is 

isolated. 

As used herein, the term "recombinant" means that the 5' EST is adjacent to 
"backbone" nucleic acid to which it is not adjacent in its natural environment. Addition^, to 
be"enriched"the5'ESTswill represent 5% or moreofthe number of nucleic acid inserts ha 
populate of nucleic acid backbone molecules. Backbone molecules according to the 
present invention include nucleic acids such as expression vectors, self-replicating nucleic 
acd, vuuses, integrating nucleic acids, and other vectors or nucleic acids used to maintain or 
manipulate a nucleic acid insert of interest. Preferably, the enriched 5' ESTs represent 15% 
or more of the number of nucleic acid inserts in the population of recombinant backbone 
molecule, More preferably, the eruiched 5' ESTs represent 5 0 o/ o or more of the number of 
nucleic acid inserts in the population of recombinant backbone molecules. In a highly 
preferred embodiment, the enriched 5' ESTs represent 90% or more of the number of nucleic 
acid inserts in the population of recombinant backbone molecules. 

"Stringent", moderate," and "low" hybridization conditions are as defined in Example 

29. 

Unless otherwise indicated, a "complementary" sequence is fully complementary. 

Thus, 5' ESTs in cDNA libraries in which one or more 5' ESTs make up 5% or more 
of the number of nucleic acid inserts in the backbone molecules are "enriched recombhant 5' 
ESTs" as defined herein. Likewise, 5' ESTs in a population of plasmids in which one or more 
5' EST of the present invention have been inserted such that they represent 5% or more of the 
number of inserts in the plasmid backbone are " enriched recombinant 5' ESTs" as defined 
herein. However, 5' ESTs in cDNA libraries in which 5' ESTs constitute less than 5% of the 
number of nucleic acid inserts in the population of backbone molecules, such as .ibraries in 
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which backbone molecules havine a V rst 

navmg a 5 EST msert are extremely rare, are not "enriched 

recombinant 5' ESTs." 

cncodrng secreted protete ^ UJed ^ a pmtein . ^ ^ 

expressed ,n a aatabie host ^ is aOTK „ ^ a 

^ pni-tatalij : 

wthout limitation proteins secreted whollv « ,„l„w.™,^.., .. . 

- i- — "»A uamaiiy (e.g. receptors) 

trom the cell in which they are exoressed •e~__i< . • . . 

y are expressed. Secreted pro,e,„ also include without limitation 

protems whch are transported across *. membrane of the endoptasmic reticulum 

Such 5" ESTs include nucleic acid sequences, called signa, sequer.es, which encode 
«-> P=pudes wtich direct the extracelular secretion of the protein encoded by the genes 
from which me , ESTs are denved. General,, the si^ peptides are located a, the am™ 

tenninj of secreted proteins. 

Secreted proteins are translated by ribosomes associated with the -rough- 
endopiasmic reticuium. General,, secreted proteins „ co-tra^lational, transferred to ,he 
n,em rane of the endoplasn* reticufcm. Assertion of the nbosome with the endopfcsmic 
«*. durir* traction of seeded proteins is mediated by the si^a, peptide. The signal 

Afcr dehvery to ,he endopiasmrc redculun, secreted proteins may proceed through the 
Go * apparatus. h the Go,,- appararus, me protetas may undergo post-trardationa, 
modtScahon before ente™g secretory vesicles which transport them across ,h. cel. 

membrane. 

The 5' ESTs of the present invention have several important appfa(ions For 
«amp.e, they may be used to obtain and express cDNA clones which include the full protein 

sues derived Mom me 5' ends of the coding fences ofthe mRNAs from which the y ESTs 
are denved. These cDNAs wil, be referred to hereinaner as •« lengm cDNAs - These 
cDNAs may a.so mdude DNA denved from niRN'A sequences upstream of the .relation 

corresponding ,o the , EST, As discussed above, secreted proteins are therapeutic^ 
mortar. Thus, the proteh. expressed torn the cDNAs may be usetu, in .eating I 
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controlling a variety of human conditions The 5' EST* ma , u 

mrr„c a- ^ so be used to obtain the 

genomic DNA which encodes the mRNA from which the 5' EST was derived 

5 coco, 5 ' ^ ^ ^ ,0 ** ^ ~" cDNAs 

«*« P««. of the seceted protein. ^ ponions my ^ * 

^ecreted protems or the mamr. protems generated when the ^ pep, Js ^ 

The pomons may also comprise polypeptides I™™, , „ ... . 

encoded by the extended cDNAs or M ^ cD ^ "^"""7 ^ "* 

CDNAs. some embodiments, me pornons may comprise a, leas, 25 conserve amlo 

I 3 5 ^ " ^ ~~ *«* - « •»* CDNAs. „ other embodtaeTl 
^^^^^^^^ 

» -JSTSTS'T ,he " re ^ proteta «— * *■ 

84 CDNA * ° r ^S"™ 5 thereof having a. leas, ]0 consecutive 
~ . leas, 15 conserve am.no acid, a, ,eas, 25 „e amino alt 
I- 40 „e ^ino acids may ,so he ob,„ed as deseed How. Antics * 
Wr reco^e the rn^re ^ „ ^ ^ « 
- b. obtamed as described beW. S^l, MMes wWch ™ 

^ppencod.hythee^edcDNAso^ine^co^^,:^^ 
.n some embodiments, the extended cDNAs obtained ushtg ,h, , ESTs include , he 
In other the Mended cDNAj 

^ poiypept, e ,s cleaved off,. „ addition, the extended cDNAs obtained ^ the , 
ESTs may mclude re^ato* ^ upslreM1 of , he ^ J 

As discussed above, secreted protetas are ther^euticajiy important ^ ,. e 

30 £" " ^ * «— - « cDNAs obtained usm. me ■ 

* KTsn wb euse M i„, r ea 0 „ S orco„«„ S ava,e I yofh umM cor rf i,io n , 
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The 5- ESTs (or cDNAs or genomic DN.As obtained there*™, may „, used h 
fcrenstc p*. ,o identify MMdu , s or h ^ fmjmm ^ 

The present tavenli0 „ , o ^ veaM 
*cre«o» of a protein rftaerat Such ^ mv ^ ^ fc ^ * 

The present ^ , M ^ „ ^ ^ 

«press,on of an mserted gene in a deseed ^ or lempor , „ „ , ^ ^ 

S U cvec,o rsm a yi „c lu dese, U e„ces„p Str ea m of t he 5 - ES Ts, ! ucha S p r „ r „ ot e rsorupslre , rn 

regulatory sequences. F 

My, the present htvention may be used for gt „ e ^ , 0 ^ 
greases. W peptides .ay te ^ l0 
extracellular secretion. 

Bacterial clones containing Bluescript plasmids having bserts comatatag the 5' ESTs 
of the present invention (SEQ ro NOs: 3W05 „ ^ ^ ^ ^ ^ 

*-* . d. inventor's laboratories under the delations fcted „ t0 , he m ^ ' 

n). The « .ay be recovered 6™ the debited mate«s by ^g 

Cones on a antable medH™. The Bluescript DNA can then be isoiated usm p l, 

^e afcatae K..S p,as™d isotaion procedures. If desired ,he pias^d DNA may be fcrtbL 
cnnched by centrifcgation on a cesium cWoride ^adien, exclusion chromato^aphy or 
^ exchange chromato^aphy. The pfcsnud DNA obtained us,g these procedures Ly 
.hen be manipulated usutg sundard cloning .echoes famiia, to those sHed in the art 
Merger, a PCR can be done ^ primers desi^d a, both ends of the EST mserhon 
The PCR product which corresponds to they EST can then be manipulated using stands 
cloning techniques familiar to those skilled in the an. 
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One aspect of the present invention is a purified or isolated nucleic acid having the 
sequence of one of SEQ ID NOs: 38-305 or having a sequence complementary thereto " In 
one embodiment, the nucleic acid is recombinant. 

Another aspect of the present invention is a purified or isolated nucleic acid 
compnsmg at least 10 consecutive bases of the sequence of one of SEQ ID NOs: 38-305 or 
one of the sequences complementary thereto. 

Yet another aspect of the present invenii™ i* ■ „,.^ . . 

— ^.uvu ui iwiaiea nucleic acid 
compnsmg a, leas, 15 consecutive base, of one of ,l,e sequences of SEQ ID NOs- 38-305 or 
one of the sequences complement meret( , h one ^ ^ 

10 recombinant. 

A taher aspec, of me presen, invention is a purified or Elated nucleic acid of a, 
k~ 15 bases ca P ab,e of hybridirmg urier stimgen. Prions „ *. sequence of one of 
m N ° S: 3W0S ° r ™ 0f *= -1— -plementiuy , 0 ^ „ S£Q „, 

NOs- 38-305. In one embodiment, .he nucleic acid is recombinant 

•5 Anote aspect of presen, invention is a purified or isolated nudeic acid encoding 

a human gene product, said human gene product having a sequence partially encoded by one 
of the sequences of SEQ ID NO; 38-305. 

Stil, another aspect of thepresem invention ; a raatod of ^ , cDNA ^ 
a human secetoo- protein, said human secretory protein being panWly eraded ^ m ' 
SEQ n> NOs 38-305. comprising the steps of contacting , collection of mRNA molecules 
from human cells with , primer comprising at leas, 1 5 consecutive nucleotides of a sequence 
compiememac » one of SEQ n> NOs: 38-305; hybridizing said prime, to an mRNA in said 
collecon tha, encodes said protein reverse transcribe said hybridized prime, ,„ make a firs, 
cDNA amnd from sad mW* m^g a second cDNA st™d comptemema* , 0 ^ 6rsl 
CDNA arand; and isolating *. resuhing cDNA encoding said P ro,ein comprising said Irs, 
cDNA strand and said second cDNA strand. 

Another aspec, of me invention is an isolated or purified cDNA encoding a human 
secretory protein said human secretory protein comprising the protein encoded by one of 
SEQ D NOs 38-305 or a fragment .hereof of a, leas. ,0 an»no acids, said cDNA beh, 
ob^nablebymemeti^oddescribedin.heprecedingpa.graph.m one embriimen, ,hl 
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cDNA comprises the full protein coding sequence of said protein which sequence is partiaUy 
included in one of the sequences ofSEQ ID NOs: 38-305. 

Another aspect of the present invention is a method of making a cDNA encoding a 
human secretoty protein that is partially encoded by one ofSEQ ID NOs 38-305, comprising 
> the steps of obtaining a cDNA comprising one of the sequences of SEQ ID NOs 38-30 5 ° 
contact^ said cDNA with a detectable probe comprising at least 1 5 consecutive nucleotides' 

of said sequence of SEQ ID NO: 38-30S ™- , ™ ,. . . 

- - — -1"-^^. wiiipicmeniary thereto under 

condt,,„„s which pen™, .aid probe to hybridize ,o said cDNA; identifying . cDNA which 

hybndtzes ,o said de,ec,able probe; ^ ^ ^ ^ ^ ^ ^ 

Anome, aspect of the present invent k „ Golateo or pur&d cDNA encode a 
human secreto* pro,eh, said human secret pf01eta ^ pradn ^ 

one of SEQ m NOs 38-305 o, , fiagmen, .hereof of „ fcaa ,0 Wadd, sad cDNA 
bang obta^able by te method described in the preceding ^ ^ 0M 
.he cDNA comprises *. U protein coding secuence papally included in one of the 
1 5 sequences of SEQ ID NOs: 38-305. 

Another aspect of ,he present invention is a meted of making a cDNA comprise 
one of the sequence of SEQ iD NOs: 38-305, composing the steps of contacdng . collection' 
ofmRNA moiecules from human cells with a firs, primer capaMe of hybridiang ,o the po, y A 
tail of sad mRNA; hybrids, said firs, primer ,o said polyA tail; reverse .ranscribu, sad 
•0 mRNA to mate a fa, cDNA arand; making a *cond cDNA s,ra,d complement to said 
Srst cDNA strand using a. leas, one primer comprising „ le ast ,5 nucleotides of one of the 
s^erces ofSEQ FD NOs 38-305; * isolathg the resulting cDNA comprismg said firs. 
cDNA strand and said second cDNA strand. 

Another aspect of the present invention is an isolated or purified cDNA encodin- a 
human secret proteir, sad hum*, secret protein comprising the protein encoded'bv 
on. ofSEQ ID NOs 38-305 or a Bagmen, thereof of at least 10 ™„o acids, sad cDNA 
betng obtanable by the method described in the precedmg pa^grap, ln one 
the cDNA comprises the full protein coding science partally Muded in one of *J 
sequences of SEQ ID NOs: 38-305. 
» in one embodiment of the method described ,n the two paragraphs above, the second 

CDNA strand is made by comacung said firs, cDNA strand with a firs, pair of primers, sad 
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first pair-of primers comprising a. second primer comprising at least 15 consecutive 
nucleotides of one of the sequences of SEQ ID NOs 38-305 and a third primer having a 
sequence therein which is included within the sequence of said first primer, performing a first 
polymerase chain reaction with said first pair of nested primers to generate a first PCR 
product; contacting said first PCR product with a second pair of primers, said second pair of 
primers comprising a fourth primer, said fourth primer comprising at least 15 consecutive 

nucleotides of said seouenrp. r»fnn»» nfccrn rr» oo ->«c . ... 

. "~> jo-juj , aiiu a nnn pnmer, said fourth 

and fifth primers being capable of hybridizing to sequences within said first PCR product; and 
performing a second polymerase chain reaction, thereby generating a second PCR product. 

One aspect of the present invention is an isolated or purified cDNA encoding a 
human secretory protein, said human secretory protein comprising the protein encodedby 
one of SEQ ED NOs 38-305, or a fragment thereof of at least 10 amino acids, said cDNA 
being obtainable by the method of the preceding paragraph: In one embodiment, the cDNA 
comprises the foil protein coding sequence partially included in one of the sequences of SEQ 
15 DD NOs: 38-305. 

Another aspect of the present invention is the method described four paragraphs 
above in which the second cDNA strand is made by contacting said first cDNA strand with a 
second primer comprising at least 15 consecutive nucleotides of the sequences of SEQ ID 
NOs: 38-305; hybridizing said second primer to said, first strand cDNA; and extending said 
20 hybridized second primer to generate said second cDNA strand. 

Another aspect of the present invention is an isolated or purified cDNA encoding a 
human secretory protein, said human secretory protein comprising the protein partly 
encoded by one of SEQ ID NOs 38-305 or comprising a fragment thereof of at least 10 
amino acids, said cDNA being obtainable by the method described in the preceding 
paragraph. In one embodiment, the cDNA comprises the foil protein coding sequence 
partially included in of one of the sequences of SEQ ID NOs: 38-305. 

Another aspect of the present invention is a method of making a protein comprising 
one of the sequences of SEQ ID NOs: 306-573, comprising the steps of obtaining a cDNA 
encoding the foil protein sequence partially included in one of the sequences of sequence of 
SEQ ID NOs: 38-305; inserting said cDNA in an expression vector such that said cDNA is 
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operably linked to a promoter; introducing said expression vector into a host cell whereby 
said host cell produces the protein encoded by said cDNA; and isolating said protein. 

Another aspect of the present invention is an isolated protein obtainable by the 
method described in the preceding paragraph. 

Another aspect of the present invention is a method of obtaining a promoter DNA 
comprising the steps of obtaining DNAs located upstream of the nucleic acids of SEQ ID 
NOs: 38-305 or the 

.-1 f-"*""^; »'wciu, weening saia upsiream DNAs to 

identify a promoter capable of directing transcription initiation; and isolating said DNA 
comprising said identified promoter. In one embodiment, the obtaining step comprises 
chromosome walking from said nucleic acids of SEQ ID NOs: 38-305 or sequences 
complementary thereto. In another embodiment, the screening step comprises inserting said 
upstream sequences into a promoter reporter vector. In another embodiment, the screening 
step comprises identifying motifs in said upstream DNAs which are transcription factor 
binding sites or transcription start sites. 

Another aspect of the present invention is an isolated promoter obtainable by the 
method described above. 

Another aspect of the present invention is an isolated or purified protein comprising 
one of the sequences of SEQ ID NOs: 306-573. 

Another aspect of the present invention is the inclusion of at least one of the 
sequences of SEQ ID NOs: 38-305, or one of the sequences complementary to the sequences 
of SEQ ID NOs: 38-305, or a fragment thereof of at least 15 consecutive nucleotides in an 
array of discrete ESTs or fragments thereof of at least 15 nucleotides in length. In one 
embodiment, the array includes at least two of the sequences of SEQ ID NOs: 38-305, the 
sequences complementary to the sequences of SEQ ED NOs: 38-305, or fragments thereof of 
at least 15 consecutive nucleotides. In another embodiment, the array includes at least five of 
the sequences of SEQ ID NOs: 38-305, the sequences complementary to the sequences of 
SEQ ED NOs: 38-305, or fragments thereof of at least 15 consecutive nucleotides. 

Another aspect of the present invention is a promoter having a sequence selected 
from the group consisting of SEQ ED NOs: 3 1, 34, and 37. 
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Brief Dcscrint ion of the Drawing* 
Figure 1 is a summary of a procedure for obtaining cDNAs which have been 
selected to include the 5' ends of the mRNAs from which they derived. 

Figure 2 shows the distribution of Von Hcijnc scores lor 5' ESTs in each of the 
5 categories described herein and the probability that these 5' ESTs encode a signal peptide. 

Figure 3 summarizes a general method used to clone and sequence extended cDNAs 
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Figure 4 (description of promoters structure isolated from SignalTag 5' ESTs) 
provides a schematic description of promoters isolated and the way they are assembled with 
1 0 the corresponding 5' tags. 

Detailed Descrintion nf th n Preferred Embodiment 
Table IV is an analysis of the 43 amino acids located at the N terminus of all human 
SwissProt proteins to determine the frequency of false positives and false negatives using the 
techniques for signal peptide identification described herein. 
15 Table V shows the distribution of 5' ESTs in each category described herein and the 

number of 5' ESTs in each category having a given minimum Von Heijne's score. 

Table VI shows the distribution of 5' ESTs in each category described herein with 
respect to the tissue from which the 5' ESTs of the corresponding mRNA were obtained. 

Table VII describes the transcription factor binding sites present in each of these 
20 promoters. 

1. General Methods for Obtaining y F STs derived from mRNAs wiH. im^ v 
ends 

In order to obtain the 5' ESTs of the present invention, mRNAs with intact 5' 
ends must be obtained. Currently, there are two approaches for obtaining such mRNAs 
with intact 5* ends as described below: either chemical (1) or enzymatic (2). 



1 , Chemical Methods for Ohtajninp mRNAs having Intact S' F.nris 

One of these approaches is a chemical modification method involving derivatization 
30 of the 5' ends of the mRNAs and selection of the derivatized mRNAs. The 5' ends of 
eukaryotic mRNAs possess a structure referred to as a "cap" which comprises a guanosine 
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methylated at the 7 position. The cap is joined to the first transcribed base of the mRNA by a 
5', 5'-triphosphate bond. In some instances, the 5' guanosine is methylated in both the 2 and 
7 positions. Rarely, the 5' guanosine is trimethylated at the 2, 7 and 7 positions. In the 
chemical method for obtaining mRNAs having intact 5' ends, the 5' cap is specifically 
derivatized and coupled to a reactive group on an immobilizing substrate. This specific 
derivation is based on the fact that only the ribose linked to the methylated guanosine at 
the 5' end of the mRNA and the ribose linked to the base at the 3' terminus of the mRNA, 
possess 2', 3'-cis diols. 

Optionally, the 2', 3'-cis diol of the 3' terminal ribose may be chemically 
modified, substituted, converted, or eliminated, leaving only the ribose linked to the 
methylated guanosine at the 5' end of the mRNA with a 2', 3'-cis diol. A variety of 
techniques are available for eliminating the 2', 3'-cis diol on the 3' terminal ribose. For 
example, controlled alkaline hydrolysis may be used to generate mRNA fragments in 
which the 3' terminal ribose is a 3'-phosphate, 2'-phosphate or (2', 3')-cycIo P hosphate. 
Thereafter, the fragment which includes the original 3' ribose may be eliminated from the 
mixture through chromatography on an oligodT column. Alternatively, a base which 
lacks the 2', 3'-cis diol may be added to the 3' end of the mRNA using an RNA ligase 
such as T4 RNA ligase. Example 1 below describes a method for ligation of a 
nucleoside diphosphate to the 3' end of messenger RNA. 

EXAMPLE 1 

Ligation of the Nuc leoside Dip hosphate p T> to the 3' End nfmRMA 

One ug of RNA was incubated in a final reaction medium of 10 til in the 
presence of 5 U of T 4 phage RNA ligase in the buffer provided by the manufacturer (Gibco - 
BRL), 40 U of the RNase inhibitor RNasin (Promega) and, 2 ul of 32 pC P (Amersham #PB 
10208). The incubation was performed at 37°C for 2 hours or overnight at 7-8°C. 

Following modification or elimination of the 2', 3'-cis diol at the 3' ribose, the 2', 3'- 
cis diol present at the 5' end of the mRNA may be oxidized using reagents such as NaBH,, 
30 NaBH^N, or sodium periodate, thereby converting the 2', 3'-cis diol to a dialdehyde. 
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Example 2 describes the oxidation of the 2', 3<-cis diol at the 5' end of the mRNA with 
sodium periodate. 



EXAMPLE 2 

Oxidation of?/ T-cis diol at th. V PnH nft ^ m Sfw| . |m , 

0.1 OD unit of either a capped oligoribonucleotide of 47 nucleotides (including the 

can} 

-_ r# v,« S w«. U u..uuicuiiuc or io nucleotides were treated as follows. The 

oligoribonucleotides were produced by in vitro transcription using the transcription kit 
"AmpliScribe T7« (Epicentre Technologies). As indicated below, the DNA template for the 
RNA transcript contained a single cytosine. To synthesize the uncapped RNA, all four NTPs 
were included in the in vitro transcription reaction. To obtain the capped RNA, OTP was 
replaced by an analogue of the cap, m7G(5')ppp(5')G. This compound, recognized by the 
polymerase, was incorporated into the 5' end of the nascent transcript during the initiation of 
transcription but was not incorporated during the extension step. Consequently, the resulting 
RNA contained a cap at its 5' end. The sequences of the oligoribonucleotides produced by 
the in vitro transcription reaction were: 
+Cap: 

5'm7GpppGCAUCCUACUCCCAUCC.AAUUCCACCCUAACUCCUCCCAUCUCGAC- 
3' (SEQBDNO.i) 

20 -Cap: 

5'-pppGCAUCCUACUCCCAUCCAAUUCCACCCUAACUCCUCCCAUCUCCAC-3' 
(SEQIDNO:2) 

The oligoribonucleotides were dissolved in 9 ul of acetate buffer (0.1 M sodium 
acetate, pH 5.2) and 3 ul of freshly prepared 0. 1 M sodium periodate solution. The mixture 
was incubated for 1 hour in the dark at 4«C or room temperature. Thereafter, the reaction 
was stopped by adding 4 ul of 10% ethylene glycol. The product was ethanol precipitated, 
resuspended in at least 10 ul of water or appropriate buffer and dialyzed against water. 

The resulting aldehyde groups may then be coupled to molecules having a reactive 
30 amine group, such as hydrazine, carbazide, thiocarbazide or semicarbazide groups, in order to 
facilitate enrichment of the 5' ends of the mRNAs. Molecules having reactive amine groups 
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biotin 

5 



* " " iKb ' e ** "" " «**• in--. 5' ends Mude avid* p roteiK 

-bote, lisands ^ ofspecM|y ^ (o recep(or ■ 

ongonuCeoudes. E^pie 3 betow describes the coupling of lhe ^ 



EXAMPLE 3 

Coupling of th^ n;,| dehvde at fhp v Fnrl f 

The oxidation product obtained in Example 2 was dissolved in 50 u, of sodium 
acetate at a P H between 5 a,d 5.2 ,d 50 u, of fresa, prepared 0,2 M so,tion 
10 hydraz.de ,n a methoxyethanol/water mixture (1:1) of formula: 



H 



NH 2 -NH -C-(CH 2)n -NH -"~r»U 



•NH 



in ,he compound used h ^ „ =s j( ^ ^ 

other cc^nercM, avaihbie hydros nuy aiso be used, such as mofecules of ,he above 
l> fom,u la in which n vanes 0, o 5, Tl.«b to « to to4«d ftr , talni| j TC 
Pouted with ed^i md dialed agai*. dis*d wa« r . Example 4 debates ,he ' 
specificity of the biotinylation reaction. 
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EXAMPLE 4 
SpecifidtvnfR;»t;„ y . 1tinn nrCaBpwl Tfan ^ rT< , 

The specificity of the bionny.ation for capped mRNAs was evaluated by gel 
electrophoresis of the following samples: 

Sarnple L The 46 nucleotide uncapped * vitro Script prepaxed as in Example 2 
and labeled wnh ' 2 pCp as described in Example I . 

Sample 2. The 46 nucleotide uncapped ,„ , tr0 transcript prepared as in Example o 
abeled w* h P Cp as described , Example 
2, and subjected to the biotinylation conditions of Exampl 
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Samp,e3. ^47„. teotideapped , i ,, TO , raisc . p , pr ^ edas 
labeled with 5! pCp as described in Example 1. 

labeled ^ <? " ^ * *° — * " » Sample 2 

5 2,"»f*bjeaedto,hebiod„ y la 1 »co ra |i 1 ionsofExamp,e3 

Samples 1 and 2 had identic ^ tion ^ dem ^ 

WCre « - «nyla,ed. Sample 3 ^ „„„ „, . T. 

-I * ^ « ^d fc _ ^ ^^^J 
| »,. ! *, lil4tal- , t , 4 ,^ Mi ^^ 

in some cases, mKNAs having .tac, , ^ my be ^ by 
«-« a reacve ar^ne w l0 . ^ soM phase ^ 
J- me MM , ^ ^ * 

to* *e sobd phase atb^e may be coupled ,o a* „ r s.repuvidin. Melu4 
*» * mo^ie having te raaive ^ ^ fe ^ ^ * * 

lecule ha™ s a racli ve amjne poup ^ „ ^ 
substrate may comprise a complementary oligonucleotide. 

^^AshavingintaaS'endsmaybereleasedtamesohdphasefollowingthe 
^ «* X- -pHses streptavidh, the mRNAs may be released 6™ the sold phase by 
«*. am™ group may *„ be cleaved from the rn^As having ta f 

ITT* T e 5 ,he of b,o%hKd ^ * *~ — 

EXAMPLE S 

The streptavidin coated magrctic beads were prepared according , 0 ffie 
-ufaws ™™u„ ra (CPG ,nc, USA , The biwinylaKd ^ ^ 
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*» (1.5 M NaCt pH 5 - 6) . After incubata* tor 30 ra , ute , fc ^ 

- «w, ^ « removei The beads were to 

water containing 2% SDS. 

5 Example 6 demonstrates the efficiency with which biotinylated mRNAs were 

recovered from the streptavidin coated beads. 

EXAMPLE 6 

Efficiency of p. r „„ n . „f Rinli „ y |. t ^ r „ H|A . 

The efficiency ofto recover procedure was evaJuated as Hows. Capped RNAs 

^ ahove. Subseouendy, fc ^ ^ _ ^ ^ ^ ( , ^ m 

^3 l in the presence of 2% SDS. 

The products of ,h« reacon were MaIyMd fcy 

S e,s under denting conditions 0 M urea,. The 8 e,s were subjected to 
«orad,o,rap„, Du™ g «s maniputatio^ hyd^one honds were no, reduced 

toeasmg amoums of „ud«c acids were recovered as incubation tunes b 2% SDS 
"-creased, demonstrating tha, bionnylated mRNAs were efficiency recovered. 

I» - aJtemadve meutod for obtaini„ s mRNAs having ^ v ^ m 
o^eou e which has been denied to con* a reactive amine w „ speedy 

o the s*p u, ^ the ^ ^ „ . ^ ^ ^ ^ 
d«M above, so as to prevent the denied ohgonucieotide from being J** t0 lte 3. 
e»<° * -KNA. For exampie, pCp may be attached ,„ the end of the m*NA „ sin „ T4 
RNA hgase as described in exampie ,. PWer. as disced above. b,oc W „g the end of 

L^r"" "*~--P-dLescJ 
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EXAMPLE 7 

Perivatizatinn of Qljggnucjeotjdes 

" ~ 1 10 3 M ' ^ al PH 4.5 at a ,e mpm JJ^^^ 

ethyl-S^-dimethylannnopropyDcarbodiimiri^f , ft,., ... 

The denvatized oligonucleotide wa, •hen separaKd from lhe Mh , ' 

^c Bu ,„ 8astotedtecWqueforisolaihsoiigon ; ciM|ifa ta - «. 

EXAMPLE 8 

for4 ol a ' OK,V ° IUme0n00, " 0f01 

^^•^^^^^^^ 

„» op,i„„, « ralion of fc ,. 0H ^ 
of ,he mRNAs are oxidized as descnTed Wow i„ &amp ,e 9. 



EXAMPLE 9 
Oxidation nrn;»| 5 of mRNA 

6 " 7)0r r * 3 " ° f ^ ^ *' « penodate solulio , The j£ 

— ro r u, ttefakat4 , orroomtemp _ . Mo ^ theincubj - 

reaction was stopped by addins 4 ul of inv «u , , 

— . room :; r rr js: ::i t ras 
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following oxidation „f lhe diol w „ fc y ^ ^ ^ ^ 
oltgonucleotide was joined ,o Ae resulting aUehydes as described in Example 10. 

EXAMPLE 10 

^^^^^ 

The o^ed rrXNA w dissoIved in „ ^ ^ ^ ^ ^ ^ 

acetaiepH4-<.Frftvulof»n,u™„f. 1 .. j..-....- .... 

, . " -u=i™uzoo Oligonucleotide were added in order 

.0 ob,am an .RNA.dertva.ized oiigonudeo-id. ratio of 1:20. Tne „«, ure was reduced with 
a tarohvdrtde ^ incubated for 2 h a. 37'C or overnight (14 h, a, 10-C. The ^ „ as 
to ethano, precipitated, suspended ,„ ,0 pi or more of water or approve buffer and 
dt-iyzed agants, disced wa, „ desied, the resu,„t g pra d„c, may ^ - ^ 
acrylanade ge, electrophoresis, HPLC analysis, or other convenuona, techniques. 

Following the attachment of the dertvatized oligonucleotide to the mRNAs a reverse 
.ransenpdon region n^y be performed as described in Exarnplel, below. ... ' 
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EXAMPLE 11 

Reverse Transcription of mENAs Linan.rM ,„ n.,., ,,., „, |r 

An ougodeoxyribonucleotide was derivatized as follows. Three OD units of an 
ougodeoxyribonucleotide of sequence 5'ATCAAGAATTCGCACGAGACCATTA3' (SEO 
m > NO.3) havit^ 5--OH at* „ «* were dissolved in 70 ul of a 1 5 M 
hydroxybenzotriazole soluuon, pH 5.3, preyed in dimethytformamde/water (75 25, 
contauung 2 „ of ^W^^imemyWnoprop^dMe. The m „ure m 
■ncubated for 2 h 30 nun a, 22'C «d then precipitated Wee h LiCIOVacetone The pellet 
was resuspended in 200 ul of 0.25 M hydrate and incubated a, « from 3 to ,4 h 
Follows the hydrazine reaction, the tnbdure was precipitated twice in LiC.OVace.one 

The messenger RNAs to be reverse transcribed were exacted from blocks of 

71Z ai T "~ Phe "°' * °' ig0 - dT "W* « - » P-* 
■he mRNAs. The integrity of the mRNAs was checked by Northern-blottin. 
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The diol groups on 7 „ of the phcenal mRNAs were oxifad as described above in 
B.amp* «. The denvauzed oOgonudeotide was jouied ,o the mRNAs „ tecribed ,„ 

5 to mRNAs. Exclusion chromatography was performed as follows 1 

Ten ml of Utroge, AcA3< <Bio S ep,a*230l5l) gel, . * of agarose a„ d aa>| ^ e 

were equilibrated in 50 ml of a solnti™ rfB^,^. ' ' 

and 0 05V m ti, • Na O. 1 mM EDTA, 

Them ~*wed,osedimen, T* supernal was e^ted and 
^elwasre.spendedmJOmlofbuner. This procedure was repeated 2 or 3 times 

25 cm, ^ ^ ^ 3 "* " ,n, ° 1 2 " « *~ *W 

-* The pipette was ffled * me ge, .spension umi, !he heigh , ge] ^ 

Z *" '° P ° f *• ^ * «*- « men equuibrated with 20 mj of 
equuibration buffer (10 mM Tris HC1 pH 7.4, 20 mM NaCI). 

Ten Ml of the mRNA which M racted ^ me 
mixed in 39 ul of 10 mM urea and 2 ul of o^ycero. whjch M ^ 
d^ng 5 mg of bromopheno, blue m oW 0y C ero, (v/v) . a„ d passi „ s the ^ 
a 0.45 nm diameter filter. 

The eta. was .ben ^ ^ fc ^ ^ ^ ^ ^ ^ 

soon asthesamptehad penetrated, equinbration buffer was added. Hundred ui fracuons were 
•he, coUected. Denized oUgonucleotide which bad „o, been anached to mRNA appeared 
in fraction 16 and later fractions. Thus fraction, t ,„ i< u 
with ethanol. ' " " "™ ""^ """W* 

To determbe whether the denvafced otgonucleonde was acruany linked to mRNA 

one tenth of me eombmed fractions were spotted twice on a „v,o„ membrane and hyMdced 

» a r^acdve ^ usmg convent IecWque , ^ ^ ^ 

nyondizations was an ~r j 

ohgodeoxynbonucleotide 0 f sequence 

TAATOOTCTCOTOCOMTTCTTGAT3. (SEQ H, NO*, anticomplemen ta^ I 

denvataed oligonucleotide had been tiuly joined to the mRNA 

The remaining nine K „, h of lhe ^ which ^ ^ ^ ^ 

o lg onuc,eo„de was reverse transcribed as follows. A reverse transition reaction was 
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carried out with reverse transcriptase following the manufacturer's instructions and 50 pmol 
of nonamers with random sequence as primers. 

To ensure that reverse transcription had been carried out through the cap structure, 
two types of experiments were performed. 
5 In the first approach, after elimination of RNA of the cDNA:RNA heteroduplexes 

obtained from the reverse transcription reaction by an alkaline hydrolysis, a portion of the 

resulting sinole stranH<»rl /-rYM a » „,„„ „ •.• ... 

° ""^ " w " u3 oyvucu w» a posiuveiy cnarged membrane and 

hybridized, using conventional methods, to a 32 P labeled probe having a sequence identical to 
that of the derivatized oligonucleotide. Control spots containing, 1 pmol, 100 frnol, 50 frnol, 

10 10 frnol and 1 frnol of a control oligodeoxyribonucleotide of sequence identical to that of the 
derivatized oligonucleotide were included. The signal observed in the spots containing the 
cDNA indicated that approximately 15 frnol of the derivatized oligonucleotide had been 
reverse transcribed. These results demonstrate that the reverse transcription can be 
performed through the cap and, in particular, that reverse transcriptase crosses the 5'-P-P-P- 

1 5 5' bond of the cap of eukaryotic messenger RNAs. 

In the second type of experiment, the single stranded cDNAs obtained 'from the 
above first strand synthesis were used as template for PCR reactions. Two types of reactions 
were carried out. First, specific amplification^ the mRNAs for alpha globin, dehydrogenase, 
ppl5 and elongation factor E4 were carried out using the following pairs of 
20 oligodeoxyribonucleotide primers. 
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alpha-globin 

GLO-S. 5'CCG ACA AGA CCA ACG TCA AGG CCG C3' (SEQ ED NO:5) 
GLO-As: 5 'TCA CCA GCA GGC AGT GGC TTA GGA G 3' (SEQ ED NO:6) 

dehydrogenase 

3 DH-S: 5 'AGT GAT TCC TGC TAC TTT GGA TGG C3' (SEQ ED NO:7) 
3 DH-As: 5'GCT TGG TCT TGT TCT GGA GTT TAG A3' (SEQ ED NO:8) 



0 pp!5 

PP15-S: 5'TCC AGA ATG GGA GAC AAG CCA ATT T3' (SEQ ED NO:9) 
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PPI5-As.-5'AGG GAG GAG GAA ACA GCG TGA GTC C3' (SEQ ID NO: 10) 

Elongation factor E4 
EFA1-S: 5'ATG GGA AAG GAA AAG ACT CAT ATC A3' (SEQ ID NO.l 1) 
5 EFIA-As: 5'AGC AGC AAC AAT CAG GAC AGC ACA G3' (SEQ ID NO. 12) 

Second, non soecific Amnlifim finnc uura :_j j ..... 

. . . — r »wiw <uou ^ojmcu vui witn tne antisense 

oligodeoxyribonucleotides of the pairs described above and with a primer derived from the 
sequence of the derivatized oligodeoxyribonucleotide 

10 (5' ATCAAGAATTCGCACGAGACCATTA3 ') (SEQ ID NO:13). 

One twentieth of the following RT-PCR product samples were run on a 1.5% 
agarose gel and stained with ethidium bromide. 

Sample 1 : The products of a PCR reaction using the globin primers of SEQ ID NOs 
5 and 6 in the presence of cDNA 

15 Sample* The products of a PCR reaction using the globin primers of SEQ ID NOs 

5 and 6 in the absence of added cDNA. 

Sample 3: The products of a PCR reaction using the dehydrogenase primers of SEQ 
ED NOs 7 and 8 in the presence of cDNA. 

Sample 4: The products of a PCR reaction using the dehydrogenase primers of SEQ 
20 ID NOs 7 and 8 in the absence of added cDNA 

Sample 5: The products of a PCR reaction using the ppl5 primers of SEQ ID NOs 9 
and 1 0 in the presence of cDNA. 

Sample 6: The products of a PCR reaction using the p P 15 primers of SEQ ID NOs 9 
and 10 in the absence of added cDNA 

Sample 7: The products of a PCR reaction using the EB?4 primers of SEQ ED NOs 
1 1 and 12 in the presence of added cDNA. 

Sample 8: The products of a PCR reaction using the EEF4 primers of SEQ ID NOs 
1 1 and 12 in the absence of added cDNA. 

A band of the size expected for the PCR product was observed only in samples 1, 3, 
5 and 7, thus indicating the presence of the corresponding sequence in the cDNA population ' 
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PCR reactions were also carried out with the antisense oligonucleotides of the globin 
and dehydrogenase primers (SEQ ID NOs 6 and 8) and an oligonucleotide whose sequence 
corresponds to that of the derivatized oligonucleotide. The presence of PCR products of the 
expected size in the samples equivalent to above samples 1 and 3 indicated that the 
derivatized oligonucleotide had been linked to mRNA. 

— ouuunaiuc uic uiemicai proceaure tor enriching mRNAs for 

those having intact 5' ends as illustrated in Figure 1. Further detail regarding the chemical 
approaches for obtaining such mRNAs are disclosed in International Application No. 
W096/34981, published November 7, 1996, which is incorporated herein by reference. 
Strategies based on the above chemical modifications to the 5' cap structure may be utilized 
to generate cDNAs selected to include the 5' ends of the mRNAs from which they derived. 
In one version of such procedures, the 5' ends of the mRNAs are modified as described 
above. Thereafter, a reverse transcription reaction is conducted to extend a primer 
complementary to the 5' end of the mRNA. Single stranded RNAs are eliminated to obtain a 
population of cDNA/mRNA heteroduplexes in which the mRNA includes an intact 5' end. 
The resulting heteroduplexes may be captured on a solid phase coated with a molecule 
capable of interacting with the molecule used to derivatize the 5' end of the mRNA. 
Thereafter, the strands of the heteroduplexes are separated to recover single stranded first 
cDNA strands which include the 5' end of the mRNA. Second strand cDNA synthesis may 
then proceed using conventional techniques. For example, the procedures disclosed in WO 
96/34981 or in Caminci. et al., Genomics 37:327-336, 1996, the disclosures of which are 
incorporated herein by reference, may be employed to select cDNAs which include the 
sequence derived from the 5' end of the coding sequence of the mRNA. 

Following ligation of the oligonucleotide tag to the 5' cap of the mRNA, a 
reverse transcription reaction is conducted to extend a primer complementary to the 
mRNA to the 5' end of the mRNA. Following elimination of the RNA component of the 
resulting heteroduplex using standard techniques, second strand cDNA synthesis is 
conducted with a primer complementary to the oligonucleotide tag. 
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2. Enzymatic Methods for O btaining mRNAs having Tntart V VnA, 

Other techniques for selecting cDNAs extending to the 5' end of the mRNA from 
which they are derived are fully enzymatic. Some versions of these techniques are disclosed 
in Dumas Milne Edwards J.B. (Doctoral Thesis of Paris VI University, Le clonage des ADNc 
complets: difficultes et perspectives nouvelles. Apports pour i'etude de la regulation de 
l'expression de la tryptophane hydroxylase de rat, 20 Dec. 1993), EPO 625572 and Kato et 

nl I.^A O/n oca inn,* ±u . t* . «... 

~ , w , uw wsctosures ot wruch are incorporated herein by reference. 

Briefly, in such approaches, isolated mRNA is treated with alkaline phosphatase to 
remove the phosphate groups present on the 5' ends of uncapped incomplete mRNAs. 
Following this procedure, the cap present on full length mRNAs is enzymatically removed 
with a decapping enzyme such as T4 polynucleotide kinase or tobacco acid pyrophosphatase. 
An oligonucleotide, which may be either a DNA oligonucleotide or a DNA-RNA hybrid 
oligonucleotide having RNA at its 3' end, is then ligated to the phosphate present at the 5' 
end of the decapped mRNA using T4 RNA ligase. The oligonucleotide may include a 
restriction site to facilitate cloning of the cDNAs following their synthesis. Example 1 2 below 
describes one enzymatic method based on the doctoral thesis of Dumas. 
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EXAMPLE 12 

Enzymatic Approach for Obtaining 5' F.ST* 
Twenty micrograms of PolyA- RNA were dephosphorylated using Calf Intestinal 
Phosphatase (Biolabs). After a phenol chloroform extraction, the cap structure of mRNA 
was hydrolysed using the Tobacco Acid Pyrophosphatase (purified as described by Shinshi et 
aL, Biochemistry 15: 2185-2190, 1976) and a hemi 5'DNA/RNA-3' oligonucleotide having 
an unphosphorylated 5' end, a stretch of adenosine ribophosphate at the 3' end, and an EcoRJ 
site near the 5' end was ligated to the 5'P ends of mRNA using the T4 RNA ligase (Biolabs). 
Oligonucleotides suitable for use in this procedure are preferably 30 to 50 bases in length. 
Oligonucleotides having an unphosphorylated 5' end may be synthesized by adding a 
fluorochrome at the 5' end. The inclusion of a stretch of adenosine ribophosphates at the 3' 
end of the oligonucleotide increases ligation efficiency. It will be appreciated that the 
oligonucleotide may contain cloning sites other than EcoRI. 
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Following ligation of the oligonucleotide to the phosphate present at the 5' end of 
the decapped mRNA, first and second strand cDNA synthesis is carried out using 
conventional methods or those specified in EPO 625,572 and Kato et al. supra and 
Dumas Milne Edwards, supra, the disclosures of which are incorporated herein by 
reference. The resulting cDNA may then be ligated into vectors such as those disclosed 
in Kato etai, supra or other nucleic acid vectors known to those skilled in the art using 

vawiucu IH jamorooK a at t M0 | ecular C i oning . A Laboratory 
Manual 2d Ed., Cold Spring Harbor Laboratory Press, 1989, the disclosure of which is 
incorporated herein by reference. 

0. Obtention and Characterization of the 5' ESTs of the Present Invention 

The 5 1 ESTs of the present invention were obtained using the aforementioned 
chemical and enzymatic approaches for enriching mRNAs for those having intact 5' ends 
as decribed below. 

1. Obtention of 5' ESTS Tfci™ m RNAs with i n <»« v 

First, mRNAs were prepared as described in Example 13 below. 

EXAMPLE 13 

Preparation nf mRNA With Tnt ac t 5' Ends 

Total human RNAs or polyA* RNAs derived from 29 different tissues were 
respectively purchased from LABIMO and CLONTECH and used to generate 44 cDNA 
libraries as follows. The purchased RNA had been isolated from cells or tissues using acid 
guanidium thiocyanate-phenol-chloroform extraction (Chomczyniski and Sacchi, Analytical 
Biochemistry 162:156-159, 1987). PolyA' RNA was isolated from total RNA (LABIMO) 
by two passes of oligo dT chromatography, as described by Aviv and Leder, Proc. Natl. 
Acad Sci. USA 69:1408-1412, 1972 in order to eliminate ribosomal RNA. 

The quality and the integrity of the poly,u RNAs were checked. Northern blots 
hybridized with a globin probe were used to confirm that the mRNAs were not degraded 
Contamination of the polyA* mRNAs by ribosomal sequences was checked using Northern 
blots and a probe derived from the sequence of the 28S rRNA. Preparations of mRNAs with 
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less than 5% of rRNAs were used in library construction. To avoid constating libraries 
wuh RNAs contaminated by exogenous sequences (prokaryotic or fungal), the presence of 
bacterial 16S ribosomal sequences or of two highly expressed fungal mRNAs was examined 
using PCR. 

5 Following preparation of the mRNAs, the above described chemical and/or the 

enzymatic procedures for enriching mRNAs for thoses having intact 5' ends were employed 

to obtain 5' F.STc frnm 

a u " uc:> - J " ootn approaches, an oligonucleotide tag was 

attached to the 5' ends of the mRNAs. The oligonucleotide tag had an EcoRI site therein to 
facilrtate later cloning procedures. To facilitate the processing of single stranded and double 

10 stranded cDNA obtained in the construction of the librairies, the same nucleotide sequence 
was used to design the ligated oligonucleotide in both chemical and enzymatic approaches 
Nevertheless, in the chemical procedure, the tag used was an oligodeoxyribonucleotide which 
was linked to the cap of the mRNA whereas in the enzymatic ligation, the tag was a chimeric 
herru 5'DNA/RNA3' oligonucleotide which was ligated to the 5' end of decapped mRNA as 

1 5 described in example 12. 

Following attachment of the oligonucleot.de tag to the mRNA by either the chemical 
or enzymatic methods, the integrity of the mRNA was examined by performing a Northern 
blot with 200 to 500 ng of mRNA using a probe complementary to the oligonucleotide tag 
before performing the first strand synthesis as described in example 14 

20 

EXAMPLE 14 

cDNA Synthesis Using mRNA T Pmp | ates Having Tnt^ v _ 
For the mRNAs joined to oligonucleotide tags using both the chemical and enzymatic 
methods, first strand cDNA synthesis was performed using the Superscript O (Gibco BRL) or 
the Rnase H Minus M-MLV (Promega) reverse transcriptase with random nonamers as 
primers. In order to protect internal EcoRI sites in the cDNA from digestion at later steps in 
the procedure, methylated dCTP was used for first strand synthesis. After removal of RNA 
by an alkaJine hydro.ysis, the first strand of cDNA was precipitated using i soprop anol in order 
to eliminate residual primers. 

For both the chemical and the enzymatic methods, the second strand of the cDNA 
was synthesized with a Klenow fragment using a primer corresponding to the 5' end of the 



25 



WO 99/06554 



PCTAB98/01238 



28 



Ugated oligonucleotide described in Example 12. Preferably, the primer is 20-25 bases in 
length. Methylated dCTP was also used for second strand synthesis in order to protect 
mtemal EcoRI sites in the cDNA from digestion during the cloning process 

Following cDNA synthesis, the cDNAs were cloned into pB.ueScnpt as described in 
5 Example 15 below. 
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EXAMPLE 15 

Follow^ second sttand synthesis, the ends of ,he cDNA were blunted with T4 DNA 
polymerase (Biolabs) a* the cDNA was digested with EcoRI Since methyla ,ed dCTP was 
used during cDNA synthesis, the EcoR, site present h the tag was the only henirnethylated 
stte, hence the oniy site susceptible to EcoRI digestion. The cDNA was then *. fractionated 
ustng excluston chromatography (AcA, Biosepra) and taions corresponding to cDNAs of 
more than , 50 bp were pooied and ethar*! precipitated. The cDNA was direction^ c IoTO d 
mto the Smal and EcoRI «fc „f the phlsemid pBlueScrip , ^ ^ 

-»» was dearoporated into bacteda rt propagated u^er appropriale ^ 

selection. 

Clones containing the oligonudeotide tag attached were then selected as described in 
Example 16 below. 

EXAMPLE 16 

Selection of Clones Having thr- O ligonucleotide Tap Att^ -ry rftn 
The plasmid DNAs containing 5' EST libraries made as described above were 
punned (Qiagen). A positive selection of the u.gged clones was perfonned as follows 
Bnefly, * this selection procedure, the plasmid DNA was converted to single stranded DNA 
usmg gene H endonuclease of the phage Fl in combination with an exonuclease (Chan- et al 
Gene 1 2 , 95 . 8 , 1993 ) such M m „ T? ^ fi ^ — 

angle stranded DNA was then purified using paramagnetic beads as described by Fry « * 
Biases, 13. ,24-131, , 99 , „ this procedurei ^ ^ 

hybndsed with a biotinylated oligonudeotide having a sequence corresponding to the 3' end 
of the ohgonucleotide described in Example 13. Preferably, the pomer has a length of 20-5 
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magnetic beads and converted int. ^ u. fr ° m the 

«u>o converted into double stranded DNA usino a DMA ™i 
5 the ThermoSequenase obtained frnm a , A "s^o a DNA polymerase such as 

° Dtamed from Amersham Pharmacia Biotech Ah™- , 
protocol such as the one described in th, r t Alternately, 

aescnbed m the Gene Trapper kit available from Gibcn rri 
be used. ThedoublestrandedDNA was then elec,^ L ... ^ ^ ^ 

-d „ as dBata Mo w C " ^ — ^ * 

EXAMPLE 17 

Sequencing "Hn^c ; n SelectpA C]nnor 
Plasmid inserts were first amplified by PGR on PE 9600 thermocyclers p, 
Applied Biosystems Division, Foster City CM ■ , OWon-EImer. 
„ ■ tn * 1 USing Standard SETA-A and SETA R 

PCR prota were to se , uerad using Mtomlic 

P™e. US ed were either T7 „ 21M13 ^ from Gtnjei appropriate » 

pnmer S we re lab e le<l™ 1 hil,eJOE,FAM.ROX an dT 4 M» 4J Walt. The 

the sequence data were collected *nH , , qUenCer ' and ■ 

ere collected and analyzed using the ABI Prism DNA ^ 
Analysis Software, version 2 1 2 Sequencing 
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2. Computer analysis nf th» H 5> F< ,_ 

seance data from the 44 cDNA , ibra ,es ^ „ described ^ _ 
MM to a p„ ^ where ^ contro[ ^ 2 

- - e , The proprietajy base . c , ]er j o ^ — «, the 

io to c10 " 8 vector or ,igation - 

y moved trom the EST sequences. However, the resultine FST 

these can easuy be removed on a case to case basis. ' 
Following sequencing as described above, the sequences of the 5' Est 

— - o,h=r W es„ fotlKrmediaknolmtotosesl . ]|edhthem M, RAM, or ROM 
In addition, the Kquence ^ My b£ ^ ^ 

-« « word processing * K MaosoB WORD or WOR„C T or as ^ 
ASCII file ■„ a vanety of database programs twAlI t0 ^ 

SYBASE, or ORACLE SUch M DB2 ' 

» The confer readable media „„ „ m fc 

•new. ^c-^wotte^p™^ ^ to " Sk " lal1 " 

* -re, » b. n^ated «, sele, ,o ol ^ 
30 contain a de,red ^ acid ^ ^ wfeh ^2 ^* 

«««ional domain For enmrf. A , S 1 panicuhr 

exampie. te stored sequence Motion may be compared ,o o.her 
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> I. LAM, and BLAST2 program series (NCBI), basic local alignment 
5 search tool programs for rn.cleo.ide (BLASTN1 .-A „, 

, (BLASTN) and pepode (BLASTX) comparisons 

(AJtschul elal, J. Mol. Biol. 215- 403 ,9901 a „H pacta n, 

a v „ ' FASTA (Pearson "«l Upman Proc Nail 
Ac* Sci. USA 85. 2444, ,988). The BLAST o mg ™« .. ' 

basisofdeanedma.cha^misma.chcri.en, ' 

•** wKch ma y be detected usmg the above pro-ams „ d those ^ , 
E*amp e 28 atchrde fences encoding to e , pper , 

*h dte the secern of the encoded proteins, seances hnpadeTl 
substrate btndtng sites, and eraymatic cieavage site. 

Bete searching the cDNAs in the NetGene™ database for sequence mo* of 

tr y ^ 6m nm * * - » <* *~ - J 

*— from faher consideration as descAed in Exampie ,8 beiow. 

EXAMPLE 18 

y ESTs in me NetGene- database which were derived from desired se,uencs 

17 ™* *— « -As, pro^otic RNAs^hjngal 

^ ~ L , fences, or repeat senses were identic using the FASTA 
and BLASTN programs wnh the parameters listed in Table I 

To einntoat. , EST s encodmg tRNAs torn fcrther consideration ,he y EST 
« were compared ,„ ,he sequences tf , ,„ known t^As obtamed from EMBL 
-ease 38 of wfcch ,00 were human. The co„ V arison w ^ ^ 
o^dso fm e,EST, S e qu e„ ces ^ gmorelhanW/< 

nuc^des were tdenufred as tRNA. Of the ,44,34, sciences screened, 26 were idennned 
» *NAs and eBminated from further consideration 
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To diminate y ESTs encoding rRNAs Son, ^ ^ 
V 73 ^ * ™ performed uang BLASTN on 

« — . or ^ , ESTS ^ fc „ S=I08 Sequ _ _ ; 

over stretches longer ta <„ nucleolides _ ^ ^ 

~ — * " ,2 - — - *«■ - -— - «- 

To ehrrdnate y EST, eroding ^ from ^ ^ 
fences were compared „ , he sequences of , he Wo ^ 

™.ochond„a, genomes utdudmg tRNAs, rRNAs, and ^ 6r . tota ) of 38 „ 
* comparison was performed using BLASTN on bo,h st™d s of the y ESTs * the 

parameter S-108. Sequences having more than «nv h i 

, ™B more "an SO/, homology over stretches longer than 40 

nucleotides were identified as mtRNAs Oftk. ti, v,, " ™* 

,< • a , ' «Hencn 6.H0 were 

15 'tohSed as mOWAsandelinrinatedfi-om further consideration 

Sequences which might have rented from exogenous con,™ mts _ ^ 
from toner consideration by sparing me y EST fences to release 46 of the EMBL 
bacten* and firngal divisions using BLASTN with the parser S=,44. All s^uen^ 
havntg more than 90% homology ovsr at leafl < 0 ^ ^ J 

~ts. Of the « cDNA lihraHes e^ned, te averse percentages of proton 
and fcnga, sequences conta^d therein were 02% M d UK respective,,. Among these 
fences, o„y one could he identihed as a sequence spectfc to ^ The J, _ 
«*er fcnga, or pro^otic sequences havmg homologies „,„ vertchrate Kquences „ 
^^• TO w W chhadno t h«mas k eddu r u,g, h e d ec,ro. ccompa „. son 

In addition me s- ESTs were compared ,o 6093 Alu sequences and 1115 LI 
seouences , 0 mas k 5' ESTs coning such repeat sequences, y ESTs include THE art 
MER repeats, SSTR sequences or sa«e, micro-sateuite, or teiomenc repeats vT^ 
*«- *om toher consideration. On average, , 0 f te „ ^ 

contamed repeat sciences. Of tMs I ,,,, 7% contained AJu repeats, 3.3% contained LI 
30 repeats and the remam^g , « we derived tom fc ^ ^ ^ ^ ^ 

sequences. These percentages are consent « tn , hose found ., cDNA ^ 
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***** «r-« *e cDNA fan. of Ada™ „ A ^ ^ 
W. Afc r epeals depe* s on lhe Murce of , he ^ ^ ^ ^ 

library (Adams eM/., AW 3 77:I74, 1996). emecDNA 
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The seo.^ of lhose 5 , KTs ^ ^ ^ 

accuracy of the sequencing procedures described above. 

EXAMPLE 19 

^*T MSsm! ^^ 

To taher deten™ the ^ utm ^ 
fences of 5' EST, denVed Jom ^ ^ ^ J - * 

mKNA database The 66 v pctv u- l 

Ine 6655 5 ESTs which matched a known human mRNA were then 
realigned with their cognate mRNA and ■ 

Tta -alysis regaled that to ^ incorpora(ed ^ 
an accuracy of more than 99.5%. database had 



T ° te ™^*= n c y *which fc a b ov=se l e«io n p r oced ure s S e, KtcDNAs 
^ - -de fc , ^ „ _ ^ ^ fc ^ ^ = 



EXAMPLE 20 
Determination nf Fffiriencv of v fst CH-rrirn 

To determine the efficiency at which the ah™* 
. • , above selectl0n Procedures isolated 5' EST* 

- ed „ clost M „ , enJ of me ^ J 

~ of the «- of the 5. BST S deHved *o m the ^ faclor , ^ 
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- .he ^ ^ sitK of b0 , h ^ „ chmn ^ ^ ^ k 

2» *e percent „ ^ , ^ ^ ^ ^ ^ ^ 

dose to or upstream of ,he 5 . of tte ^ < ™ 

To extend the analysis of the re!i a h;i;.„^-.u . . 

F o Tc • VI „ 3 w UK> H'^«ures ror isolating 5' ESTs from 

ESTs . ,„e NaGCTe « ^ , ^ ^ 

»Posed of h_ ^ „ ^ frm ^ da[atase «J-« 
n*NA seoue^ awfljble „ fc ^ ^ ^ 

zr a r r ^ * - — - — r 

£ * rne.hod.sed he. onderestaes ,he *n of ESTs * authenfc , ^ 

of theu- corresponding mRNAs. 



The EST horaries made above Muded ™„i pl e r ESTs derived fa. * ^ 
"*NA. The „ of such , ESTs were compared ,o one anorher and rhe ,„„ g es, y 
ESTs for each * were .enufcd. Ov«Happ ing cDNAs were asse*d tao Mntlnuous 
fences (M „ tlgs) . The reai „ ing ^ _ _ ^ - 

EXAMPLE 21 

For each s^oenoed EST Itay, the seances were ctaered by the y end Each 

S .07, ESTs with m Sco™ g Seamen, Pairs (HSPs, a, ieast 2 5 bp ,o„ & ha„„ g o 5 . /o 
— bases and be*™„ g clos e r ta I0 bp from each ^ y ^ « 
.onses, seance f ound , te duster ^ ^ „ J P — 
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To assess the yield of new sequences within the EST libraries, a novelty rate (NR) 
was defined as: NR= ,00 X (Number of new unique sequences found in the libra^otal 
number of sequences from the library). Typically, noveky rating ranged between 10% and 
41% depending on the tissue from which the EST library was obtained. For most of the 
5 Ubranes, the random sequencing of 5' EST libraries was pursued until the novelty rate 
reached 20%. 

Following characterization as described above, the collection of 5' ESTs in 
NetGene- was screened to identify those 5' ESTs bearing potential signal sequences as 
1 Q described in Example 22 below. 



EXAMPLE 22 

Identification oFPntPn^i gignaJ in v FST „ 

The 5' ESTs in the NetGene™ database were screened to identify those having an 
uninterrupted open reading frame (ORF) longer than 45 nucleotides beginning with an ATG 
codon and extending to the end of the EST. Approximately half of the cDNA sequences in 
NetGene™ contained such an ORF. The ORFs of these 5' ESTs were then searched to 
•dentufy potential signal motifs using sUght modifications of the procedures disclosed in Von 
Heyne, Nucleic Acids Res. 14:4683-4690. 1986, the disclosure of which is incorporated 
here* by reference. Those 5' EST sequences encod^g a stretch of at least 15 amino acid 
long with a score of at least 3.5 in the Von Heijne signal peptide identification matrix were 
consumed to possess a sign* sequence. Those 5' ESTs wWch matched a known human 
mRNA or EST sequence and had a 5' end more than 20 nucleotides downstream of the 
known 5' end were excluded from further analyse The remaining cDNAs having signal 
sequences therein were included in a database called SignaJTag™. 
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To confirm the accuracy of the above method for identifying signal sequences, the 
analysis of Example 23 was performed. 
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EXAMPLE 23 

gp^ionofArn,n^ , 

The accuracy of the above procedure for identifying signal sequences encoding sign, 
pept-des was cva.uatcd by app.ying the mclhod t0 thc 43 mlno ^ ^ ^ 8 
tenn,nus of al, human SwissProt protein, The computed Von Heijne score for each protein 
wasco.paredv.th the known characterization of the protein as being a secreted protein or a 

non-secreted protein. In this mannm „..~k^ 

... t „ v " ""''-secreted proteins having a score 

an 3.5 («,. ^ and ,„e „u„, bcr o[xcmci ^ , ^ 

than 3.5 (false negatives) could be calculated. 

Using 4. results of th , abovt ^ , |ie probabi| . iy iha( t ^ ^ 

5 r« 8 ,on of the mRNA is h 6 c, = gerwne ^ peptide baMd 0 „ „, Vo< . sotc 

dialed based on eUherd* asrumpdon ,ha, ,0V. of bun™ pro teilK m metci „ , he 
assunpior, te 20% of h,,™ prolei „ s „ !ecre , cd The ^ rf ^ ^ 
in Figure 2 and table IV. 

Using the above mMhod of ioenu'ficau'on ofsecraory protein. 5' ESTs of the 
foliowins peptides ta™ ,o be seeded we ob,a„ed: hun™ ^ gOTma 

**" m ° n * ne preWrMr ' "< retoi ^°>»»* pro t «n, human tropin 
-d hun» bio,inidase precursor. Thus. ,he above rnerhod successMy idemMed ,hose y 

ESTs which encode a signal peptide. 

To confirm that the signaJ peptide encoded by the 5' ESTs actually functions as a 
s-gnal peptide, the signa. sequences from the 5' ESTs may be Coned into a vector designed 
for the identification of signal peptides. Such vectors are designed to confer the ability to 
grow ,n selective medium only to host ells containing a vector with an operab.y linked signal 
sequence. For example, to confirm that a 5' EST encodes a genuine signal peptide, the signal 
sequent of the 5' EST may be inserted upstream and in frame with a non-secreted form of 
the yeast mvertase gene in signal peptide selection vectors such as those described in U S 
Patent No. 5,536,637, the disclosure of which is incorporated herein by reference Growth of 
host cells containing signal sequence selection vectors with the correctly inserted 5' EST 
s.gnal sequence confirms that the 5' EST encodes a genuine signal peptide. 
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Alternatively, the presence of a signal peptide may be confirmed by cloning the 
extended cDNAs obtained using the ESTs into expression vectors such as pXTl (as 
described below in example 30), or by constructing promoter-signal sequence-reporter gene 
vectors which encode fusion proteins between the signal peptide and an assayable reporter 
protein. After introduction of these vectors into a suitable host cell, such as COS cells or 
NM 3T3 cells, the growth medium may be harvested and analyzed for the presence of the 

secreted Drotein. The medium 

w wv VWUJ J * ^wuipaicu iu mc medium from control cells 

containing vectors lacking the signal sequence or extended cDNA insert to identify vectors 
which encode a functional signal peptide or an authentic secreted protein. 

Those 5' ESTs which encoded a signal peptide, as determined by the method of 
Example 22 above, were further grouped into four categories based on their homology to 
known sequences as described in Example 24 below. 

EXAMPLE 24 
Categorization nf V FSTs Encoding a Signal Pep tic 
Those 5' ESTs having a sequence not matching any known vertebrate sequence nor 
any publicly available EST sequence were designated "new." Of the sequences in the 
SignalTag™ database, 947 of the 5' ESTs having a Von Heijne's score of at least 3.5 fell into 
this category. 

Those 5' ESTs having a sequence not matching any vertebrate sequence but matching 
a publicly known EST were designated "EST-ext", provided that the known EST sequent 
was extended by at least 40 nucleotides in the 5' direction. Of the sequences in the 
SignalTag™ database, 150 of the 5' ESTs having a Von Heijne's score of at least 3.5 fell into 
this category. 

Those ESTs not matching any vertebrate sequence but matching a publicly known 
EST without extending the known EST by at 40 nucleotides in the 5' direction were 
designated "EST." Of the sequences in the SignalTag™ database, 599 of the 5' ESTs having 
a Von Heijne's score of at least 3.5 fell into this category. 

Those 5' ESTs matching a human mRNA sequence but extending the known 
sequence by at least 40 nucleotides in the 5' direction were designated "VERT-ext." Of the 
sequences in the SignalTag™ database> 23 of the y ESTs ^ g Von ^..^ ^ rf ^ 
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least 3.5 fell into this category. Included in this category was a 5' EST which extended the 
known sequence of the human translocase mRNA by more than 200 bases in the 5' direction. 
A 5' EST which extended the sequence of a human tumor suppressor gene in the 5' direction 
was also identified. 

5 Tabic V shows the distribution of 5' ESTs in each category and the number of 5' 

ESTs in each category having a given minimum von Heijnc^s score. 

3, Evaluation of Spatial and Temporal Exnr^inn nf m RNA<8 r^^ ^ r |hr 

5 'ESTs orF.ytcnHrri rHMA, 

Each of the 5' ESTs was also categorized based on the tissue from which its 
corresponding mRNA was obtained, as described below in Example 25. 

EXAMPLE 25 

Categorization pF Expression P? tt?™<r 
Table VI shows the distribution of 5' ESTs in each of the above defined category 
with respect to the tissue from which the 5'ESTs of the corresponding mRNA were obtained. 

Table II provides the sequence identification numbers of 5' EST sequences derived 
from muscle and other mesodermal tissues, the categories in which these sequences fall, and 
the von Heijne's score of the signal peptides which they encode. The 5' EST sequences and 
the amino acid sequences they encode are provided in the appended sequence listings. Table 
Ul provides the sequence ID numbers of the 5' ESTs and the sequences of the signal peptides 
which they encode. The sequences of the 5' ESTs and the polypeptides they encode are 
provided in the sequence listing appended hereto. 

The sequences ofDNA SEQ ID NOs: 38-305 can readily be screened for any errors 
therein and any sequence ambiguities can be resolved by resequencing a fragment containing 
such errors or amibiguities on both strands. Such fragments may be obtained from the 
plasmids stored in the inventors' laboratory or can be isolated using the techniques described 
herein. Resolution of any such ambiguities or errors may be facilitated by using primers 
which hybridize to sequences located close to the ambiguous or erroneous sequences. For 
example, the primers may hybridize to sequences within 50-75 bases of the amibiguity or 
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error. Upon resolution of an error or ambiguity, the corresponding corrections can be made 
in the protein sequences encoded by the DNA containing the error or amibiguity. 

In addition to categorizing the 5' ESTs with respect to their tissue of origin, the 
spatial and temporal expression patterns of the mRNAs corresponding to the 5' ESTs, as well 
as their expression levels, may be determined as described in Example 26 below. 
Characterization of the spatial and temporal expression patterns and expression levels of these 
— » WMU . iu, w „Miuaing expression vectors capable of producing a desired level of 
gene product in a desired spatial or temporal manner, as will be discussed in more detail 
below. 

Furthermore, 5' ESTs whose corresponding mRNAs are associated with disease 
states may also be identified. For example, a particular disease may result from the lack of 
expression, over expression, or under expression of an mRNA corresponding to a 5' EST. 
By comparing mRNA expression patterns and quantities in samples taken from healthy 
individuals with those from individuals suffering from a particular disease, 5' ESTs 
1 5 responsible for the disease may be identified. 



10 



It will be appreciated that the results of the above characterization procedures for 5' 
ESTs also apply to extended cDNAs (obtainable as described below) which contain 
sequences adjacent to the 5' ESTs. It will also be appreciated that if desired, characterization 
20 may be delayed until extended cDNAs have been obtained rather than characterizing the 
ESTs themselves. 
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EXAMPLE 26 

Evaluation of Expp.«i on Levels and Patterns of mRMA«= 
Corresponding to 5' ESTs or Extended cDNAs 
Expression levels and patterns of mRNAs corresponding to 5' ESTs or extended 
cDNAs (obtainable as described below in example 27) may be analyzed by solution 
hybridization with long probes as described in international Patent Application No. WO 
97/05277, the entire contents of which are hereby incorporated by reference. Briefly, a 5' 
EST, extended cDNA, or fragment thereof corresponding to the gene encoding the mRNA to 
be characterized is inserted at a cloning site immediately downstream of a bacteriophage (T3. 
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FCT/IB98/01238 
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or SP6, RNA polymerase promoter ,„ produce antisense RNA. Preferably, *, y EST or 
e« e ndedcDNAhas 1 00or m o re „ ude o«e S . T.e ptasmid is laiearized ^ „ ,„ |he 
pr^ce of ^ clMte compr*„ g ^ ritanudeolidB (/ e biMm ^ 

UTP,. An excess of .his doubh, Wed RNA is hybrid in soiution ^ ^ ^ 
*» - « „ssues of taeresr The hybn*^ are ^ ^ ^ 

con^ons ,40-50-C for ,6 hours in an 30% fonr^ide. 0, M Nad buffer. p„ 7 . 8) . m 
unhvbndized nmK P io — j 7 
BN4 ,. DM r ° ,8K,,<>n M "' "leases specific for single-stranded 
RNA , e . RNases CL3. Ti. Ph y M, U2 or A). The presence of the biotin-UTP Lotion 

,0 npU.ecoa.^.hs.rep^in Thepresence 

anti-DIG antibody coupled to alkaline phosphatase. 

The 5- ESTs, exuded cDNAs, or fiagments thereof may a,so be tagged «h 
— seouences for the sen, an.ys, ofg e„ e raprssion (SAQE) „ ^ » fa 
P«en, A,*™. No. 2 30 5 241 fc ^ ^ rf ^ ^ 
reference. „ method. cDNAs a, prepared from a ce,l, tissue, organs or other sourc 
of nudetc actd for w Wc h gene expression patterns must be deterrroned. Tne resu„i„ g cDNAs 
are separated to Ma pook The cDNAs . ^ ^ ^ ^ ^ ^ 

endonudease. caued an anchoring e^yme, having . reco^ion site w W ch is ft e,y to be 
present a, ^ once in most cDNAs. The fragments which contain the y or y M ^ 
^ cDNA are isolated by bi„d,g to a caprure medium such - strepta* col 

bea , A first oii g onuc,eotide tter ha™ g a te ^ fo , 

ampule, p^r and an ^ restriclion ^ for . ^ 

Med to the Ageaed cDNAs m the firs, pool, ration ^ the second 

produces short tag fragments from the cDNAs. 

A second ohgonudeotide having . second sequence for hybridtzation of an 
-Vita*. P-taer and an tatema, restriction site is ligated ,„ , he 
«- Pod- The CDNA fi^en,, m the Mcond ^ „ ^ ' 
«donuc,ease ,„ generate short tag fragments derived from the cDNAs in the second 

^^resuiangtodigestionofthefirstand second pools^th the anchonng errand 
- endonudease are agated , 0 one another to produce so-c*d d,4T I 

embodunents, the dnags are concave to produce ligation products contaming fem 
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'° 200 *» The + » then determined and to 

* HST S or extended cDNAs to determme which , _ ~! *" " ° f *« 

» *> ceMssue oraanism , ^ C ° NAs m "I™*" 

, trssue, organism, or other ^ rf ^ 

tavei I. thb way , te ^ ™ "*«* "* were 

detection of gene expression P re f erabIv the fr ^ ! ° PemUt Specific 

fra^ents.e.orethan.OOnucleotidl ! & ^ * 

an nucleotides in length, fa some embodiments the too™. ♦ 

be more than 500 nucleotide long ^" entS 

« ^ *" " f — »^ 

S'F-JT^e. o« «»19, 1996) Ml ler«th cDNAs, extended cDNAs 

5 ESTs or fragments thereof are amplified hvPCR mrf , „ 60 cDNAs, 

^edtaa^dctaberto^^^^ "» « 

02% SDS fori mm, twice in water for 1 ™„ „ , ^ ° nCe » 

«»*. The arrays are sub " ' " Md ™ boro H* 

. The arrays are submerged . water for 2 min a. 95T, tramferred into 0 » SDS 
for 1 mm, nnsed twice with water ,i, . ^ , . S 
, WBer ' dned »<l stored in the dark at 25°C 

Cell or tissue mRNA is isolated or commercially obtataed and orohe, 
3 ** — ° f «« option. Probes „ hytridizeJ ^ " ^ * 
14xMmmglasscoversliof„r6,,h , """^ under a 
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cDNAs, extended ^ , ESTs „ ^ ihereof ^ 
' arrays as descnbed by Pietu et nl (r„., n 7 
cDNAs, ex,e„ded cDNAsTesTs TZ T ^ «* ^ 

detected by phospho-im agI ng or autoradiography Duolicate 

zrr ~ - - — - — w — -s: 



10 

then performed 



Ahen^ively, expression analysis of the f ESTs or extended cDNAs can be dooe 
M. -=680. .^andSo^^,.^^^^ » 

"T*— ° f l5 - 5 ° - fences of te 5- EST or 

CDNAs fl—tal ««* on .he chip (lockhan » „, . , 

- -n messed ,o the c* P (S os„ owky „ ,. ^flltT 

are about 20 nucleotides in length. * 0l ' 80 " ud «"» l « 

cDNAprobes iabeled «h an apptopHa.c compound, such as biotin digoxi S eni„ 
20 or fluorescent dye, are synthesized frnm ,1. a, S°x>genin 
y , e synthesized from the appropriate mRNA population and then 

randomly fragmented to an average size of 50 tm no , ■, 

t , . u S 6 01 50 t0 100 nucleotides. The said probes are 

- ,„ the c*p. ^ washing as descnbed in Lockhar. « „ ^ 

compounds are detected and „ U an,i fi ed. D „ p „ cat e hybridizations „ 
Compaq Iysis Qf , he imensity rf s . ^ ^ . naiins ^ 

OH rr" UClMtide difftrem CDNA « ~ «prl 

o *e n*N A corresponding to the , EST or extended cDNA from wh ch ,„ 
obgonucleot.de sequence has been designed. 
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m U.e of 9 ESTs ,„ ^ 

Genomic DNAs Corresponding 
Once 5' ESTs which include the 5' end nf a. 

herein as "full lenBh cDN*= ■ ii. • . «"vu are reteroed to 

engtacDNAs. Alternatively, tlie extended cDNAs mav indurf. , u 
^--odingtnen^,, ^ «,„ *7 "* fc 

.teseouenceencod^the^pep^ ' ^ ^ « ^ 

«"'S sequence of the secreted proteins encode h., *u 
genes corresponding to the 5' F^Tc r l «ns encoded by the 

fences of SEQ n> NOs 3^-305^ lZ / ^ * * 

a^noacdsof.he^encodedby.hesequencesofSEQBNa.jsjo, , 

© NOs: 38-305. in8 se 9 uen ces of SEQ 
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EXAMPLE 27 
General Methnd fhrTr,; nr y EST . r . 

The followmg general method has been used to quickly and e fT • , • 
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7£T, Md incMi " 8 S£,ue " ce * cti » fc ™ 

any 5 EST m ,be Ne,Gcne™ daLtasc. inciting ,„„« y ESTs , , 

tfj /vn-/ strand synthesis 

The mahod takes advance of fa,™ j. se<lucnce „ f 
««**. reacion is conduced on punned mRNA J a po, y 

'""DNAwhrchcorresponds.o.heSWmemRNA ForexampfcL ■ 

«- - -he - M 1, app^e fc 01te seqTO ■ Q ™* ™« 

- u «d ,o p h tc *, fcl ^ ^ lhsis ihb ° J°;H T 

-TO such as the S„ „ (oibco BRL) or ^ Minus M-MLV 
After removal of ft. mRNA hybri&e(| ,„ _ 

M roly si, lh e of , he alkaline hydrolys , s m ihe ■ ; 

el.mma.ed with an exclusion column such as an AcAMflW , 

Example u. A34 (B ' 0Sepra ' malTO « gained in 

h) Second strand synthesis 

Jiisn2rj ,,<-,,i, '' ,, * 4rp,, -"-' i *''»-- 



SUBSTITUTE SHEET (RULE 26) 
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Preferably, the nested primers at the v 

ninebases The 5' orime ' ^ n SCparated fr ™°nean other by four to 
The 5 pnm er sequences fae 

specificities suitable for use in PCR. § temperatures 

Preferably, the nested primers at tho v ™a 
» ninebases. Fore™,,,, the " md ^-<^°"e another by four to 

AGA GAP Tap Arc ot * ~ /i ano 5 • CAC GAG 

However, L^^TT ^ " <™ «* ** - * «* 

.0 pr^er, ' " - - other seoue.es may , M ^ ^ ^ 

PCR using .he same ^ md me . . ' °" ""^ pa,rs ' «<">° 2° cycle 

*yme ana the inner pnmer from each of (he netw • • t 
performed on 1/2500 of the first Pre ., ,s t,Mn 

15 ^removed. ^ ^ Primers and nuclides 

0» «o .he lack of position constraints o„ the design of 5. " , . 
compatible fo, PCR use using the OSP <o* , PnmrS 

» WW* the second 5- „„ 7 ' °' ^ « <*""4 

n^ed PCR : " PStram ° f — -on 

^ -i ci: ^ - ~ « a « 

However, in some cases, the ZL Z ^ " ^ " * 

.... ' Second 5 P nme r is located downstream of th„ , . ■ 

initiation codon, thereby yieldine a PPR , «ranslat.on 

a) Nested PCR . Foceaure described in sect on b 

j nested PCR products containing complete ORFs 

When the resulting nested PCR nrn A, „. 
Predicted 0™ ,he ^ TZ " °*« - 

* descHbed m seCon ,. " ~' "~ «* « P™*4 

30 i; N ^"KR proves ccmau^i^^ om . 
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from several pariia, ..l.!^ 

region. Ho^ve,. ,„ such cases jiT" "" P ' W *• «U. codi„ s 

^ or , h e coo^Zjt: compa,ible for pcr « « * 

described in secion 3. ASm " ,enCl<, " K, ™°»«PPropri at ev e c,or. ! 
c; Sequencing ex/ended cDNAs 

Sequencing of extended cDNAs i« a ■ 

in order ,o sequence P CR fragments. Driratf _ . . 

£fe "»w feta* 1: 9-19 1995, ,„ . ° (Su " 0n " 

including km s . ug ' '° ""■« ™» »f walking sequences 

Comple.b„ of lh e sequencing of , ivM . 
follows. Since sequences taaieH „»„. ,. fra Srnenl is assessed as 

when poK* « TIT"" ^ * "* ■"*«■ « 

<«cribed above. Due ,o ft. Wed accuracy of ,n. H , ' ° b,ained " 

<• « - » % d. *. of U,e ta „ es ,ed PCP. pi .ft/ h 

SUBSTITUTE SHEET (RULE 26) 
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product is used to finally assess that th* «. 

^eabovecHteHaaxedi or! 7" " **** **— * « m 

e d 1S carded and w.11 undergo a new isolation procedure 

Sequence data of all extended cDNAs are t h,„ 
database, where q ua,it y contro,s and validate Z ^ * ' 

5 example 15. °" StCpS «* carried «« as described in 

^-OaningafMl^ Extendi ,nxr* - 

- ~ 

» « * ^ ^ :ji ;ir;:r~ 

vector DNA is prepared with blunt enH, K rf * pED6d P c2 

CDMA o^ed as LJ^T"' " "*« * *• — 

.o - «« „ fc Z7Z2 rr" ^ *** - - 

cdb. 8 ^ $ ' 0n PlaSm,d ***** » ^oprtBe host 

second primer may be (he antisense prime ° ^ "8 t0 'he 3' end of the mRNA. This 

= antisense pnmer used ,n anchored PCR in the _ , ■ 

(case a) or the antisense primer , ocated inside ° f d ™ cfa^ 

" >* ^-wWthe.artcodonofthe^e Z *—*«*» **«(«. 
* the vector so as ,o per™, expression 2 ' " ^ * "» 

• -mi:::;::: :;:ir e - ~* ~ — ■ - * 

y confgated for undoned PCR products durin* 
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Prime, waMng. Sequencing of doned mflBm „ complete when 

include the whole coding region M well „ „ , . 6 when ,h< "«"l""S conl.gs 

bou, end, «» vecor DNA on 



5 1 Cm i "" fr ^* ' , ^ imjj !! ga l £ m!mmA 

Sequences of all lull fcngtf, enended J 

descnhed bCow. Before ^ h. " ' *" ^ » ^ -** - 

— -o waicuucu run length cDMAc fnr ^« 

-ended cDNAs wKch „ no, ^ (vea „ ^ ^ 
>**»». RNAs, prok ^c RNAs and ^ R^d ^' 

.0 ^^osedesc^™ "* "** 
4 Identification of structural features 

Sectoral features, e.g. po l yA tail ^ , d a - 

A polyA tail is defined as a homopolymeric stretch of at least II A •„ 
15 alternative base within it The ™i a . •, 1 1 A with at most one 

- — ,o JL oni? ""^ 

— — more ta 9to homoiosy ° w 8 

polyA tail. Alternative AUUAAA <io„ , bp fr ° m the 

AUUAAA SI gnals represents approximatelv is -»/ ftf 
number of identified poiyadenylation signals. t0taI 
b) Identification of functional features 

Functional features, e.g. ORFs and signal sequences of rh P 
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Each found ORF is then scanned for th. 

' °> ' clc| cnce as described in Example 22. 

c) Homology to orpmeic ^ ^ 

is - . ^ r ::::: r:::irrr°r 

15 nucleic acids which include only the full c m; For example, 

Smlarly, nucleic acids contaimng any other desired portion of the ,„,.• 
for the secreted proten, may be obuhed For ^ ,„ e "*» "*™ 

.0 costive bases o fM ^nded cDNA I ' 7 ^ ^ " ta 

k . * 0ne of the extended cDNAs d^rrih^ 

. »— — ~r 

at least 25 conserve bases of an extended cDNA such as one of ,h , 
described below I n vet another u ° aended C ° NAs 
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Once an extended cDNA has been obtained. - t ^ be ^ 
one can create „ Mewify My of , he ^ ^ 

5 ° f -* - - - — « « **ribed b*l. Memativdy 

In a nref^n-pw 

r " UC1U ' me COain 8 se ^nce may be selected using the known 

The extended cDNAs derived from the 5' ESTS nf «, • 
10 nkf.;„~t < *l j • S of the P resent invention were 

10 obtained as described in Example 28 below. 

EXAMPLE 28 

5 cDNAs ? e Tr e dCSa * ed " 27 3b0Ve ^ USCd to ** the extended 

DNAs denved from the 5' ESTs of the p resen£ , vention m a ^ rf ^ ' 

fo^ghstpro^desafewex^esofthusobt.nedextendedcDNAs. 

Using this approach, the full length cDNA of SEQ ID NO- 17 (int . m 

— -,3.o,.a„ was * ras co NA r::::~:,r 

above ana encodes the ^ ^ MKRVLLLHAILAVAVG^EQ 7Z 
18) having a von Heijne score of 8.2. 

The full length cDNA of SEQ ID NO:19 (interna, idEnti£cado „ ^ 

NO:20) having a von Heijne score of 5.5. ( Q 05 

Another U ^h cDNA obt™«, ™ g lhe procedure ^ 

J» of SEQ „ N0:21 ( ^ ident^on number , ^ J£ 

«h mto .he -EST-ex." ca,,gory described above and encodes the 

MV L TUPSAN S ANSPV NMPTTGPNSLSYASSUSpaT «"* 

von Heijne score of 5 9. J hi "" S 3 

of SEQ m NO 23 C^naJ .den^ion mmbK ^^.^ ^ ^ Mj ^ ^ 
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5 ^ - encode, . ^ peplide ' ^ * » 

■vonHeijnescoreoOO,. P^de LVLTLCTLPLAVA (SEQ [D NO:26) having 

'» avonHeijnescoreofiru e L WLLFFLVTAJHA (SEQ ID NO:28) having 

Bacterial clones containing 
"bove are presently ^ ^ ™S the M fcngth cDNAs „ 

— .^dcd above nelll : 5 ^ ** *- *«*«*» 

" -tahtaw^^,. .° "■"•■W— TlteplasrnidDNA 

WendsofhecDKA^on. The PCR Id " 7. ^ ^ 

« ~ *» are «. CTO I " " ~ - "* «* 

— re 80ns have been UK d ,„ J ° f ' The 

PROSRE data b ^ in j£ ^ <— or »«s Wa ded in the 

"si particular in the file prosire.dat (Release n n «p m 

P^^,^.^^ ^ - - prosite^ 

0 extended cDNAs. ~ Y ^ t0 find ^natures on the 
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6X - bve[ y P^ern for which the ratio is ereater than 9nv / 
proteins for 5 hits on native _ .... . § *" (flBe te °" ^ 

T . r '" ay uc 5K1 PP ea d "nng the search with prosite scan 

The program used to shuffle protein sequences (* shuffled) and the 
determine the statistic, u turned) and the program used to 

In addition l0 PC R based methods for a**, extended cDNAs 
ob.™ Ae genomic DNAs «ch .code the ^ Som ^ ^ y J. h "" d * 

EXAMPLE 29 

5 End of th P r»r rarpnr , diniilj p^ 

. H. ,5, a* '^oveby^fc^omno^eruaedinExampte 
Al.en»vely, a cDNA Bb^ or geno™ DNA Bbmy „ e , 

— actds ho m o,o 8 o US ,o extended cDNAs or 5- EST as «„„, The ^ ^ 
genome DNA , ibrMy is h)Wfad |o a ^ ^ 

nucleotides from the 5' EST or ™ , , ™ consecutive 

30 the v, Conve " {i °naJ techniques. P re fe rably 

30 the probe comprises at least 12 15 nr 17 "eterably, 

east ia 15, or 17 consecutive nucleotides from the 5' FST 

— CON. More P re f erab, fc probe ^ . ^ „ „ ^ 
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nucleotides from the 5' EST or extended cDNA In <nm, u * 

j n some embodiments thp „ 

more than 30 nucleotides from the 5' PST , P MmpnSes 

m» ffom tne 5 EST or extended cDNA. 

Techniques for identifying cDNA clone* in . ,nw 4 t u 

> »*. «, SPri „ g „ rtor . bora 9 " r*' ' " rao ~ 

herein by refers The same ,«*„• t " ° f is ""T^ed 

Briefly, cDNA or nM, mi, ., 

identified and isolated toZT' ™"™" 10 *« **** Probe „ 

u isolated tor fcnher manipulation as follows Anroh.„ •• 
consecutive nucleotides from the 5' est , °ws. A probe compnsing at least 10 

■ 0 suoh as a radioisotope or II 7 ' *"* " ' *«* «* 

^lz^r^:r' , *-* , ■" , - , * 

- — .Oto.eonseeutiVenul:: JT^T^" 

DNAscontaring a sequence capable of hybddangitoeto. '0 cDNAs or genomic 

By varying the stringency of ih. h„hrij . 

e-ndedcBNAsorgenom^e ONL^l I ^ V° ndi,i0nS ^ '° 
CDNAS navin, " y0rMIZt ,0 "—h P«>be, 

extended 

-Lidgnt jfication of FvtA^ cDNA nr „ 

^^^^^ 

To identify extended cDNAs or seno™ D\ta - «„ • L - • 

- ^ence. the meltmg ,e mp Z o h t 7 ^ ^ ^ '° 
following formufc; ' b = ^ulated using the 
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For probes between 14 and 7n n.^i ^ . 

Nisthelengthoftheprobe. ^'^^''^W^,*,,. 

If the hybridization is carried ' 
5 t^ntre „ y be ^ aKd ■ " ' "**» —"8 <°™a™de, the TOlti „ 8 

Prehybridization may be carried o,„ in *v cc 

100 Mg denatured fragmented salmn _ " n ^ " ^ a5% SDS > 

tgmented salmon sperm DNA or 6X SSC <5Y n u a , 

SDS ( 100 Mg denatured fragmented salmn n ' ftS * 

*eTn, For shorter probes si fc * ta ™"^*«.„5. WWB 

AH of the foregomg hybridizations be y ' U 

conditions, considered to be tinder "stringent" 

Followin S hybridization, the filter is washe(i ■„ 2X ss _ 

Knmmture for 15 minutes The fit, ■ u ' ' % SDS al '°™ 

>< fflw l! thtn »«hed with 0 IX w r, <o, m , 

« >"Per"h.refor30 m in„,e s ,„,h our Th,„ » th 0.1X SSC, 0.5% SDS at room 

temperature in 0.1X SSC 0 5V a* T*" S0 ' U,i0 " " " ** l * Wfa *» 

temperature. ' ' ' fi " a ' is ""^ - CX SSC a, room 

' *r eonventiona, teenies ' ^ * or 
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— cDNAs, or 7 ^ ^ "* - 

^^ cwof5 . Cfem ; 8 : c -::. «~ My be 

co^:z::;r a rr r be — - * - - « ss C , 

i c . , . /wcreaucea in 5% increments from 50% m no/ » m 

'^,e-co„« OM above 25%^ consider* .0 be 

20 ' Pr< "" "< ,,,CT,ifitd ^ "^radiography. 

J. DBimjn.i j nn „f | h . n 

^ it is desired ,o obtain nucleic acids homologous to extended cDNA u 
variants thereof or nucleic ar M. to extended cDNAs, such as allelic 

« — * cdnas r tut; s pro,ems ^ ,o * * 

extended cDNA or 5 EST used ™ ^ - »*- -eic acid a»d ,„e 

extended cDNA or 5'EST from k- . u " ' add ^ the 



WO 99/06554 

PCT/IB98/01238 

56 

nucleic acid homology to the extended cDNA or 5 'EST frnm 

may be obtained and identified Sim1 , ^ VV3S deri ^ 

cond,onsonec,ob t C^ 

wain and identify nucleic acids having at least 90°/ .* i 
80% or at least 7W i« i /o> at least 85 %. at least 

least 75/. homology to the extended cDNA or 5'EST f™ u- L 
5 derived. A 0r 5 EST from which the probe was 

by the extended cDNA or 5' EST ' " ' "* encoded 

'0 the extended cDNA or 5' EST is d™ . , ^ ^ SeqUence in 

leas. 95%, a. ieas, 90%, a, tea* W . a, ta w/ 8 " 

- d ed bylheMendedcDNAor5 , E d.^ 
una or 5 ESTftom wl„ch the probe was derivaJ 

*?: me ' hods ' * ■ - - - 

p * ESTS " 0U "» Kd » «* lowing paragraphs, 

» te P01yA M of to ^ is hyb j e ; fc A 2r; a * ° f 

-"**-*» ^~.c 8 enera tt a fatcDtWsl J * ^ 

comprises at least 12 15 or 17 ,n the P^r 

— More prefe™ I ! p™ ^ ^ " ° f ^ °> ^ 
v ^ inus j»-305. In some embodiments «he nri™, 

UIt 's desired to obtain extended 
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o pnmers from both ends of the cDNA to be obtained 

*** * a pnW contpn^g „ ,or wn, ch an extended cDNA is 

cotnptae^totheS.EST ° ^ " *• fences 

~e nuclides ton, the ,hTt ' T ^ " ' 2 ' « » 
consecutive nucleotides fiom the^'EST ? 20 » 30 

Thereafter, a second cDNA strand mm i 

generate the second cDNA strand. extending the pnmer to 

The double stranded extended rn\r a * < • 
— - — The .ended IZ^Z IT ^ *~ " 

2° *««a^or m sec,l h0S,K " ^^.^hostceilmay 
Techniques for isolating mRNA. revere t™, v 
•o generate a Srs, cDNA slIT 7 * ' ***** » "»» 

compiententa^to JTc,^ 17 ' *~ " ^ 1 ~* — 
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treatment, with an endonuclease such »« th„ r tt 

•he se^e of a y EST or Z -n^ 

; lwn . "us- ireterably, the fragment comprises at least 12 

15, or 1 7 consecutive nucleotides from the 5' FST ka * 

20 30 ron , 6 Preferab,y> 1,16 fr ^nt comprises 

20-30 consecutive nucleotides from the 5' Fst r 

, • ' In S0me P^edures, the fragment mav 

compnse more than in 

-wuiivc nuueoiiaes from the 5' EST 

Hybrids between the biotinylated oligonucleotide and phasemids h, ■ ■ ' 
containing the 5' EST • Pfagemids having inserts 

13 124-131 i<xm tu n , Cl W ei a/., ^techniques, 

■ 131, 1992). Therafter, the resulting phagemids containing the 5' EST sen, 

-t\\ti . . Q UNA 1S transformed into bacteria Extender! 

- ^r,rcr r 8 ° niy ,he 

assays as described below. * " d ' agnostic 
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•v. t„ of p ro(ei „ s Encoded by Ex(end(d cdnas 

Extended cDNAscontaininotK^ «n 

i>as containing the full protein coding seauenrp^ op*.- 
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EXAMPLE 30 

may contain the sequences encodi™ a ■ , " aeSlred ' the nuc,eic acid * 

The nudeic add encoding ^ ^ 
linked to a promoter in an . • WPepMe to be expressed is operably 

^ ^ - 

5 082 7.7 ' ^ * ***** etal VS Patent M 

5.082,767, mcorporated herein by this reference ° ■ 

oe aaaed to the construct bv for mmni. i- • 

w oy, ror example, splicing out the 
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PdyA signal from P SG5 (Stratagene) using BgUI and Sail , • ■ 

«— . the LTRs and a portion of „, PXT ' (S,rat ^) 

^ of fte Lns m fc m - e ^*7 «*— Virus. 

The extended cDNA or portion th^e * ne ° myc,n Sa«. 

" '*g care ,o ensure tha, rne e*e*T n« corresponding cDNA 3' primer, 

^al^prep^dforteMion^^ * ^ — «'P* A 
—on P„si,e transf J K !TsZ " * 

«^ s,. Missouri), ^rr * h 600 

«- «*» ^iun, ,„ere by „ tatil , 8 ^ ~ "«* " *> 

Alternatively, the extended cDNAs mav h, h „ • 
» -ve. .e^p^^ ^ ^ - ■ «W as descHhed 

- COS , eels. MeAotrexate ^ c* are J^T "* 

electrophoresis. d 0n S12e or cha ^ge prior to 

As a control, the expression vector lackine a rnw a ■ 
^^^^ ZZT^ ^ ^ 

° to « - or U si„ 8 antihodies ^ , ^ * 7 "* " 

extended cDNA. p otein enc oded by the 
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Secreted proteins from the host ^ells ^ C DNA, or portion thereof 

•o tee from me mml ^ or ^ « ■ P°n,o„ thereof are compared 

* -he express vec,o7IhI h ' T" * "*» - * 

—Pondmg to the protem " ' *e to 

«P«ed based on th T ^ 1 «*» « 

However, the oand lyLTa t " ^ "*» ^ * fc «~ * 

such as .ycosylLt *" *" ^ " ' «* * 

> ^enelLmliZlTr ^ ^ *°" ^ ^ *» « 

~ vector * ^ ~ ^ - - - ce. co„^ m 

spared to the protetas expressed • °' P '" ,i ° n °» <* 

- The p ™ T h ° ! ' * C ° nBWnS * e — 
v«or with „ insert ^ " * «*. * expression 

an insert indicates .at 7 B * - ~ vector 

•h*™£ However, the band may have a 1^ " »*» 

^catio.s.chas^, " " ; *" ^ ' ' «* <* 

^^''^^'^ho^ or er^ymatic cleavage 
The p raem eroded by the extended cDNA ma» be „ r, , 

'~°™<°W»y^. ^procedures a si "* 
such as the c*re medium or a cei, La " C ° n '"" S ** 

*wed to b,d the ^unochromato^ coiurr. ^Tthe ' ^ " 

remove non-specifically bound proteins n, / ,he «™ « washed to 
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If-amiWy praluctio „ is „„, 
•W„,. y be ^ - Pome, 

5 chimara. Softer half of*.* 8 *" 0ter ° f «*" 

po, wtite ^ ~« tal " P°*» *«* Thus. * 

wtach erodes ra bb,, p,g, obta . ^ „ of PiOJ < S,rau 8ene). 

the level of expression Th . u • ™orporated into the construct increases 

--^-.fjr^rcirir'r^ 

Following expression and purification of the secreted nrnt," 

EXAMPLl 31 

lne proteins encoded bv th* v pqt p , ~ 

*- *> « „ j: , t: ° r **** 

PriU by size cha, g e k " ^ * The ■«**• « 
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label, such as a fluorescent mofe.,1. ,„,..,,., ....... navmg a detectable 

-i.n*v*ivU UICiCLU 

. Spectfcity of cd» s^ce bindi„ g may be rtyzed by 

«*» . whtch various amounts of urJaWed ^ „ « J^- 

.0 The amount of Wed pro ,e, bourrf 10 the ceU ^ ' 

T"" — ' As a cor*,,, various 

P»- bound to the cell surface does no, decrease m „h* g reacIions 
i a CDNA binds specifically to the cell surface. 

As discussed above, secreted protehs have been shown to have . nimb „ rf 
-P— erects ,d, consent,, represent a v,uab,e thermic II 

2M, may be ev.ua.ed to de.errr.ne , M r p hvsio,o*cal a«ivi,ies as des JLd 



25 



30 



EXAMPLE 32 

Cell Pmlifa.™ „r--,| r|ffi <r( . 

As discussed above, secreted pro* may ac, as cytoWnes or .ay affect ceHuiar 
or differentiae Ma, pr o, ein ^ ^ „ J °* 

and nencetheassaysse.easaconver.en, coronation of cytota acti.ry The 
^encoded by the tended cDNAs is fenced by any one of all TI 
factor dependent ce» probation assays for ce„ S „es ,„c,od tag . ^ ^ £ 
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DA.G, T,0, B 9 , B 9/ , ,, BaB ; MC9/G, ^ ^ 2E8 , ^ ^ ^ 
HT2, CTLL2, TF-] Mo7c and CMK Th»« . • ' 
or p-ta. „e ^ T V ' heab0VeeKKndedCD ^ 

Gr.«e ft**, ^ Wey ., « » * - < 

3500. e«,L , ,„.„J _ ^ *— 1 

The proteins encoded bv the rn\r a , , , 

■ • «"■«•«, R, In C„mw Protocols In Immunology svnra I ■ 6 « , 

w.tm Cm 

- x-~^C"'r ,,,,,ifcfcfc -»''*- 

by reference: Chapter 3 (In Vitrn a , incorporated herein 

in Current Protocols in Immunol m Wp - ' ' ^ " " HUmans) 

Immunol 137:3494-3500 198fi rr , ' Taka * e/ < y - 

J500, 1986,Takaie/^ 1( / /jflOTWW0/ . ,40:508-512, 1988. 
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induction of cell proliferation or dirT ■ ■ • C ° nd ' t,0nS ™ * 

pro.tterat.on or differeniiation is beneficiaJ. Alternative^ .« ,u 
more detail below genes encnrfi™ a • ™ematively, as descnbed in 

expression of the proteins as desired. **** 

EXAMPLE 33 

^^^^ 

The proteins encoded bv the cDMAc i L 

y me cUNAs ma y also be evaluated for their 
immune regulators Forexamnl* »i» • CCtS 33 

s. tor example, the proteins may be evaluated for their activitv t« 

art tncludtng Ih. assays descnbed in the fo |, owil , g 

Function 3. 1-3.19) and Chapter 7 (Immunologic studies in Humans) in Current ^rotocok^ 
Immunobgy Coliean »t ni ci r> current Protocols m 

gy , Cobgan et al, Eds, Greene Pushing Associates and Wiley-Interscience- 
Herrm^n et al, Proc . NatL Acad ^ ^ ^ He ^ " 

Wrc/ 128:1968-1974 1982 H,nrf , , , " ^ J 

i*/4, 1982, Handa et al., J. I mmmo i 135.1564-1572 I9RS- T »t • , 

< J. Immunol. 137:3494-3500 logfi- T .t • , ' ^ " 

Rnara ; °' 1986 ' Takai " < Jtow»£ 140:508-512 1988 

Bowman et al., J. Virology 6V 1 992-199R. R, rt , „■ , ' 

1991-Rrn , , ' Sn011 ' e/0/ ' Ce// - 133327-34. 

M.BrownetaL.J.JhmuoL 153:3079-3092, 1994 ' 

/^^^ 
dependent immunogJobulin responses and isotype s^tchin* N 

3033, 1990, Mond e tal . a , . 3 g ] 3 g ^ 

ine proteins encoded by the cDNA.m^o i u ' ' 

^ such a.,., Lartl k H T Cy, °'°" C *—» ""»» 

™ces, „Wh are .needed herein by reference: Chapter 3 (,„ y llro ^ 
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forMouse-LymphocyteFunctionSlOl^andrh.nt m 

Takai , lmminol 140 , 0 J 2 ™ J """«* "'^-350, , 96o; 

5 The proteins encoded by ihe cDNAs may aJso be evaluated f 

dendritic ce» mediated activation of naive T,,,, N ' 0 " 

1264, 1989, Bhardwaj eta,, Joun.1 of Clinical l m esti ga tion 94797 807 ,904 „' 

^ fipL ikfarf 172:63 1-640, 1990. " *™-807, 1994; and Inaba 

The proteins encoded bv the cDMa c ™ . L 
^oflytnpbo^ Numer [ ^^'^^^^ 

by reference: Darzynkiewicz «, a , r , ^ herein 

aj^iuoewicze/fl/., Cytometry 13795-808 iqoi 

7:659-670 1993 Gorczvn, , r ' ^ " < 

«. trorczycae/o/., Cancer Res. 53 1945-1951 iqqt t> i. 

243, 1991- Zacharchuk / I , ' Itohe '< Cell 66-233- 

, l ^i,^ctiaictmk, J. / mmuno i 145:4037-4045 iggn- 7am ■ « , „ 

897 \m- Cmrr , r ' ^ " ^ Q**"^ 14 891- 

897, W3,Gorc^et a Ljnt.J. 0n col. 1:639-648, 1992. 

The proteins encoded by the cDNAc ma „ .1 l 

> me cuinas may also be evaluated for th P .v ,va 

84.1H-117, 1994; Fine e , a/ Cell I , **** « aL, Bbod 

. a/., Cell. Immunol. 155:111-1'?'' 1004. n,i 

--------- ,;„ ofT rr~r: 
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y uc S enet| c or be caused by \oral Ce e Hiw , 
infections or may result frn • ' ^ M baCteriaJ or Ngal 

5 » extended cDNAs denved fa. the f E SIs of J 3 ^ e " TOd * 

mended cDNAs derived torn the 5' ESwI " °" * "° d- "» 

denved from *e 5' ESTs of! Such a protein encoded by extended cDNAs 

tsrs of the present invention may also to be usrfj ,„ ,i. . 

o ---.deHved^the,^::;;::* r 1 — * 

Usoig the proteins of the invention it may also be possible to r , • 
responses either up or down. CgUlate tmmune 

Down regulation may involve inhibiting nr hi^i ■ 

' acvated T-c* m a y * ^ b ^ Tl * «-"«ons of 

*-» in T ceas, or both. ' ' 'j*"" " " ^ 

no-antigen-specific process „h,ch """^ " m 

P process which requires continuous exposure of the T cell* t 

~e lg e„t. Toter^e, w*ch invoives Wuci „ s „ s , * " * 

c«. „ distuiguishabte from ^suppression i„ ,„„ it h ^«J~ " " ' 
- - - - - exposure to the ,o,e,„ 3 a,nt. 
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tataton such as, for e™ p ,e, B7 eg 

tae'sto and" l)m|>h0ld " e s > whe * W activated T cells, will be useful in situanonstf 

its recogmtion as foreign bv T rrik fi,n„ ^ u ^ 

transplant The H • " " '" ,m '"' e ""^ «* 

- Ian,. The adm^trahon of . mo|ecu|e ^ ^.^ 

* its na^ ^ on _ ne ^ ^ as a ^ - 
o™ of a ^ tavj „ g B? , aaM(y ^ ^ h ^ ^ ^ ^ «en 

a™ g - of another B lymphocyte Mtigen ( , g ., B? ^ 

«fc «fc as T ceUs. and thus ads as „ immunosuppressant Moreover, the ladc of 
~on may a!so be *, t0 ^ the T ^ ^ ° f 

^ea Mducuon of ion^e™ , 0 ,era„ C e by B ,„hocyte an,,^ ^ " ' 
,e necessity of repeated adoration of these b,oc W „ s ^ T ^ 
««« or tolerance in a ^ it may , M (. tQ 

tact,on of a combination of B lymphocyte antijens 

OVHO « ° f 7^ ^ "~* ^ — «*« section or 

B^mples of .„ systems wKch can be used .elude „„ 8 e„eic cdiac ^s « rats 
.I' ~ ~ * — » ^ or which have been J l0 e J 

1992. ,n add„,on, muri™ models of GVHD (see Paul ed . Fmdamiltal 

':: Press ' New Yort i989 ' pp 846 - M7) ^ b = - » 
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uers are the result of inappropriate activation of T cell* that 
are reactive against self tissue and uAM, 

— . „ fc ~ 7* - — - 

5 autoreactive T cells mav red,, ,• the 3Ctivation of 

ammai models of human autoimmune diseases BamnU. • . J 
experimental autoimmune encephalitis ■ , ? ^ ^ 

NZR hvK m • ence P halltls . Wnic lupus erythmatosis in MRiy pr / pr mice or 

BBral d m0mmin0 C0Uage " **» * OdT; " 

Upregulanonofanantigentaion^refe^^^, . „ . * 

— . response, ™ y ™,v= either ^ m ^ . ^ ° f 

- _ . ^ by lhe fo j rang ::~ ^ - 

77 "« » fce Migen facfcn ;~' nS " 

In ad*, ^ ^ d , seasK such 7 m — 

cephalitis mijht be alleviated bv.he.H- " ^ Md 

^^^rrz=: fc ■T:t: ,, .;---■'' 

the present invention or together with 9 „■ , , Ts of 

~- cdnas ri: E ; :r f ° m ° f a ^ ~* — * 

*» P*- T M , ls into ,he pa,« , Th nf ^ ^ "» * 

me patient - The ^ected :dls would now be camhk ^ r • 
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m ^ ^ Lilt 

5 ESTsof *e present mvention can be administer^ m , i- 

tolerance in the subject i^ " ° VerCOnM 

ujccu u aesired, the tumor ce can be transfrr^ ♦„ A 

of peptides. For examole ^ ^ ... ^ * ^ a C ° mbinati °" 

m conjunction with a peptide havin B R7.ru • • * ^ ° r 

' «- «- to™ ce„s 1 rl^Z ^ "** B "* ^ 
- — or the tra^T, "J^T '° ~* * — ° f «*- °° 

™»w response agate, the ttamfeaed tumor cells I„ »uv ,M ""^ed 
— - -* - e.od ms an or a ^T^'^ 

chain and an MHC class n B chain m .k t "-"assua 
era u u cham to thereby express mh c ^ , ^ . 

on the cell surface, respectively Expression of tk, • P 
„„,. , • . expression of the appropnate MHC class I or class IT 

molecules m conjunction with a pepude having the activity of a B h™h 

el- 0 assorted proten, ,ch as themv^t ch„, can aiso he ^J^JZ 

r ~ - *•» Th U s, , h e m :r ; 

cell mediated immune response in a h.™. u- 

~ — * * ^irrrrredti::;;:: ^ 
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- My ta taroduced fa , 0 appropriaie (o ^ 

expression of the proteins as desired. 

EXAMPLE 34 

5 ^ ld ^ 

The proteins encoded hv th» ^^.i 
, ■ . " ~ v,,ucu LU1NAS or Portions thereof may also be 

Tta pro teira „c 0ded by ^ Msnded cDNAs or 
,S ^ * " - »*» * - «* -d aan ce» dj^ 

«*» of co,o„ y f„™„ 8 ceUs or of faao , dependent r . ' * 

» «* «■» c,„ ta . indicates u tility , fa „ ampl , , tfeali „ g ^ ^ „ 
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«* . conjunct Mlh M ^ ^ 

hrornbocytope^ and ge ^ ly may be ^ m of ^ 

transfuaons. Proteins suoDortino th„ ^...u ....... _ . ^ P e ' et 

, . . " ~"° — <ulu F^uieration of hematopoietic stem celk 

wo« &d ^ UI% , vartous _ at diMrderj (juch ^ ^ ay 

apy, e .ther m wv 0 or ex mo in conjunction with bone marrow 

''" * 10 — " *°— *• "fhe protein, as desired. 

EXAMPLE 35 

for Regulation of Tissna (Trm,^ 
The pro»s encoded by the tended cDNAs or portions thereof ntay also be 

*- «. d ,„ ,e art including the assays disciosed * ^ PaI e„, ^ 

o. wuy 1/07491, which are incorporated herein by reference 

Wtaer 7T fW ,T te * g "** inC ' Ude ' * M — *«*- i» 

Winter, Epidermal Wound Healinv dd< 71 i n m -u i , 

PP 5 '1-H2, Majbach and Rovee <vk v»„ n . 

71.382-84, 1978, whtch are incorporated herein by reference. 
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proteins which are invo.v.d in ltle ragujetion of tissue ^ then be 

formed a, pharmacy md used , 0 lrea , ^ ^ ^ ^ ^ 

5 I f inVW " 0n *° ^ ta in - for bone 

carnage, tendo, , igamenl Md/or „ ^ ^ ^ ^ ^ _ ^ ■ 

heahng a^ hssue repair M d repiacement, „ d in , he lma ^ ^ ^ 

A protein encoded hv 

. 1W uc nv e a rrom the 5' ESTs of the present 

mvenuo, which WuM! ^ ^ ^ ^ ^ ^ P 

«ects . humans and 01her ^ Su£h . prepaiatiM ^ a proKin o ^ J 
"V have prophy,ac,ic use m Cosed as we, „ open iaaure ^ Md 
proved ixadon of aruncia, joints » „ w bone synthesis ^ ^ 
contn UK s to the repah of congenita, „a„ma atduced, or o„co,o 9 c resection JL 
craniofacial defects, and also is useful in cosmetic plastic surgety. 
■5 ^"^"f^^-yalsobeusedinthetreadnentofpeH^^ 
and . other tooth repa. proces.es Such agents may pro* , enviroranent to atuac, bone-' 

"" g f °' b - f "-8 •* or indue* dtferentiauon of bo „ e . 

fo^ng cea proctors. A proteu, of the invent™ may be useSj , h fa 

by bloctang or ^ ^ ^ 

activity, etc.) mediated by inflammatory processes. 

Another category of tissue regeneration a-% tha, rnay be arable to the proteut 

«gamen, formadon. A proteur encoded by extended cONAs deHved from the , 
ESTs of the present invention, which induces tendo^gamen,* tissue or other tissue 
to— circumstances where such tissue „ no, normaBy formed, has app,ica,io„ in me 
eahng of tendon or liganren, tem , defends and other tendon or hgamen, defects in 
^mans and other anan,s. Such a preparer emp,o« a tendoCgamen,* „s*e 
^ucurg prote. may have prophylactic use ,„ preventing ^ ,„ ^ ^ 
0 .,,e, as we,, as use in the unproved fa ,o„ of ,e„do„ or ligament to bone or other Lues 
and . repanng defects „ tendon «, llgamen , lissu , ft _ ^ ' 
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ronton educed by a common ^ fcy ^ ^ $ 

*r r" 0n ^ '° * -** congenita, 

ESTsofth TheMm ^«™«-dedb y extend ^ ^ Jo 

ESTs of , presCTt mvention may provjde ^ m _ |o ^ 

progenttors of tendon- or la,™.,,™,, „„„ . d-Wrafaoon of 

or pro^tors „ „ w for return ,„ Wm _ ^ ^ J <* 

»«» ™ y , so ta h „ „ mma of tamh ; J2 

sequestenng agent as a carrier as is well known in m 

The protein encoded by extended cDNAs derived from the 5' ESTs of the 
invention may also be useful (hrnml-f .• , "Ts of the present 

brain* 7 ' ^' Prollfe ™°" * »d for regeneration of nerve and 

— es. as we,, as mec^c. a* t^,,, Orders. „ M cb Evolve de^er £ 
ea* or trauma to ^ s „ m ^ Mm ^ » 

«™ of diseases of the peripner, nervous syster, sucb as peripheral! ^ 

P£ t "T* * — - — ne™ system diseas 72 

- Par^n, disease, Hunt^n, d ^se, „ c ^ ^ ^ 

Shy-Drager syidron, Funhef ^ ^ my ^ ^ * - 

.sen, TC „„ 0 „ ,„c u de mecha^ and traumatic disorders, sucb as sp,, cord dtso^ 
* ^therapy or other medic, tnerapies m,, be rreatabie u,„ 8 a pr„„„ 0 f th 



!5 



ro,e,„ s of*, .venuon may ^ be ^ ,„ 
non-heaMg wounds, inCudutg *ou, pressure ulcers, u,cers assocj^, 1 

v^larir.ufflcency.sur^^tr.umaticwounds.and.belike 

It .s expected that a protein encoded by extended cDNAs derived from ,„e j- ESTs 
rtbe present invention ma y exf^bi, activtty for generation or regenerauo f I 

" M **** * ~* live, inte^e, kidney £ 

— m, mu sce (smooth, skeie. or cdiac, and vascu. (in^ng ^ 
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„ss U e. or for pro m o (i „ s the row , h ofcds 
*«- »y be by « lion or modu|atio „ rf 6bro|ic ^ 

A pr „,ei„ o»*d by eaended cDNAs derived 6™ .h« 5' ESTs of ,he presen, 
«^ in „ h ^ ,^ „ MdiUons rKu|ting ^ 

A P ro t eu, encoded by eflended cDNAs derived fa, , h e y ESTs of ^ 
«n my , so be ^ for ^ of ^ differemMon 

*-^P— .^orce^orfo^b^^^^^^ - 
Memanve!, as described in raore de M oe, ow , genK . 

— ™^--os,c*,o^o f decrease ,he e*pres«,„ of lhe p ro ,e^ 



15 



EXAMPLE 36 

IhWvfforRftTHlTionnfPfi r.^cliveH^^ 
The protems encoded by ,„ e ^ ^ ^ 

II! ; ,heir ability ,o re * e ~ - - lit 

2 " Um ™~^^«o.hose s *d fal he W 

*e as*ys d,c,osed in ta ^ ^ ^ „ ■ ^ 

v* - < , 1:56 , 572 , 1972; L , g „ ^ ^ m - 

« ^ «» & 3 TO ,,„ 95 , 1986 , CtapKr 6 u j ; 

*. fir. y K1 7<4-, 748; C^ber « „, , .^.^ 

Johnston «a/,y/ mm ,,«,, 1S 3: 1762-1768 ,1994, 

Those protetas which e«, aai^ as r^odocuve hormones or refers of cel, 
_ may t he„ be forced , s ph _ s md ^ „ _ 
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~M cDNAs denved from the ,. ESTs of the present invention may ^ act J 

^ hormo* (Psh, wWle ^ „ 

stimulate the release of F<:w tu - y Ity to 

5' ESTs of » ? 3 ^ * ^ CDNAS «- *» - 

ESTs of „e prKml mvmm , Me of h haErodimm ^ a 

family, may be useful as a comr,™,;,,. k,... ., ..... .... ™ 1 ' 

the mhtbm B group, may be usefc, as , ,er«y Wucing , h 

«« moeoules „ s,^ FSH r*ase from ^ of ,e „e„or piL^t 
e^ple, ^ States Paten, w the rf ^ ^ - * 

*~ A prote, of me .venuon ^ , so be ^ for ^ £ 
fin*, m sexually imm^ mamn5aJs . so as lo increase lhe ,-, , 

P^ceof.omes.lca^ssucbasco^.eep Jr 

Alternatively, as described in more detail below genes encoding , • 

ir r ,ins a ^ pro * m - - ^ Cirri 



EXAMPLE 37 

The proteins encoded by the extended cDNAs or portions thereof m ay also be 
evaluated for chemotactic/chemokinetic activity For exa™. • 

extendedcDNAsderivedfromtheS-ESTsofth & ^ ^ * 

che.o^cacti.tyCes « 1 . che ^ ^ "^~^«*~-r 

vty (e.g., act as a chemobne) for mammalian cells, indudine for exan.nl. 
monocytes, fibroblasts, neutrophils T-cells m « „ • P ' 

desjred cell population to a desired site of action ru 

sue of act,on. Chemotact.c or chemokinetic proteins 
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provide parties advances h , reamienl Qf TOnds ^ ofcr MM 
m treatment of localized infection. F«r . . 

to tumors or sues of infection may resuit in improved immune responses gainst 
the tumor or infecting agent. ^ 

* A protein or peptide na! activity for a pa.icu.ar cel, i( , ^ 

Preferably, the protein or i... .i.. .,.„■ wu'iuon. 

cells Whether ', „• , """"" "'"" y '° mreC " y StimUl " e diTCted m °™" of 

"e-her a a«,c,ar protein has chemotact, activity for a „ of mBs . fe 

, Z T " ^ - " — " - - Tor cell 

^^^^^^^^ 

Assays for chen,o„«ic activity (which will identify p rotehs ^ ^ „ 
~-"---^re fc a Mily0 fa proKmt0taduce , he ^ 
=* aooss a memo™ as we,, as the a,, iry 0 r a praKi „ , 0 Wuce , he ^ 
pop,anon to .other ce„ pop uh ,i on . Sui:able ^ for * 
«hou, ta a, io , those tecnW m . Cm prMcois -** 

7 fa ' — - ™ *- ~— Asi,;:;:^ 

» Lmd « < .4/MS 103,140-146. 1995 Mueller e, at F , , 

r . ' " eUer " Eur - J- Immunol. 25 1744-1748 

Onixi el at.. J. Immunol. 152-5860-5867 KXM • r i. . . 

1768 IM4 ' taS, °° " 1 '"""""<"• "»1'«2- 
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EXAMPLE 38 

^ayagJheJrfflejr^E n| 
geaiaaiThereof for R m ,l„;„„ „,-,,.-.., 
The pro,™ encoded by th, „e„ded cDNAs o, portions thereof may ,so be 

ce. L.net J. Qm. Pharmacol. 26:131-140. 1986; Burdick 
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et aL, Thrombosis Res. 45:4.3-419, 1987; Humphrey et at.. Fibrinolysis 5:71-79 1991- 
Schaub, Prostaglandins 35:467-474, 1988. ' ' 

Tltose proteins which are involved in ,he regulation of Wood doning may then te 
fo-a,ed as 1*— artd used ,o treat cWcal conditio, in *h regulation of 
lood c,o«,„ g is be.fciaj. For exam*, a protem of the invention ^ , M ^ 

hetnostattc or thrombolytic activir, As . ^ such . pr01ei „ „ ^ fc 

treatment r>f 

_ ~»»™ uiwroers (including hereditary disorders, such as 
hemophtfas, or to enha.ce coaguiation and other hemostatic even, in treating wounds 
re^tutg from trauma, su W or other causes. A protein of the invention may also be usefc, 
for dtssolvmg or inhibihng formation of thromboses and for treatment * potion of 
condtttons result therefrom (srch as Waroion ofcardrac m d centra, netvous system 
«— (e g, stroke),. Alternatively, as described h more de^ below, genes e„cod,„g b, 0 od 
cloarng acMty proteins or nucleic acids regoladng the expression of such protects may be 
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EXAMPLE 39 

Assaying the Proteins l=yp r.,..H ^ EMmri , H rnp . „. 

Portions Thereof for Invnlvemen. in R^-ft =-nrl Infr r , , 

The proteins encoded by ,h. extended cDNAs or a portion thereof may also be 
eva.ua.ed for their involvement in receptor^ interactions. Numerous assays for such 
movement are famfc to fee s»d m the m , md udi„g «. assays disclosed m the 
foliowmg references, which are tacorporated he™ by reference: Chapter 7 7 28 1-7.28 22 
- C m Pro^s in , mmn0 ^ M gan e, ,, Eds. Greene Pubhsfcng Associates a^ 
WDev-hterscience; TaJtai e, al, Pm , Nall Acad ^ m ^ ^ ^ 

al,J.Ey M „*„«.„* ,9 88 ;Rose„s,ei„ fi^ 1H:149 . I60 m , 
S.oltenborg^^/^,.^,^^3 m ,. s , ael< ' | 

Gyunserot, Ce//75:79l-803, 1993. 

For example, the proteins encoded by extended cDNAs derived from the S' ESTs of 

or agorusts of receptor/^d interacuor, Exampies of such rectors M d bgattds utclude 
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wthout limitation, cytokine receptors and their ligands, receptor kinases and their ligands 
receptor phosphatases and their ligands, receptors involved in cell-cell interactions and their 
l.gands (including without limitation, cellular adhesion molecules (such as selectins integrins 
and their Ugands) and receptor/ligand pairs involved in antigen presentation, antigen 
5 reckon and development of cellular and humoral immune responses). Receptors and 
ligands are also useful for screening of potential peptide or small molecule inhibitors of the 
relevant reecptor/ligand bteraction. A protem encoded by extended cDNAs derived from the 
5' ESTs of the present invention (including, without limitation, fragments of receptors and 
ligands) may themselves be useful as inhibitors of receptor/ligand interactions. Alternatively, 
10 as described in more detail below, genes encoding proteins involved in receptor/ligand 
interacts or nuc.eic acids regulating the expression of such proteins may be introduced into 
appropriate host cells to increase or decrease the expression of the proteins as desired 
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EXAMPLE 40 

Assaying the Protei r^resjedfrom Extended cDNA, ,r P^.^ 

for Anti-Inflammatory Artivfry 
The proteins encoded by the extended cDNAs or a portion thereof may also be 
evaluated for anti-inflammatory activity. The anti-inflammatory activity may be achieved by 
prov^g a stimulus to cells involved in the inflammatory response, by inhibiting or 
promoting cell-cell interactions (such as, for example, cell adhesion), by inhibit or 
promoting chemotaxis of cel!s involved in the inflammatory process, inhibiting or promoting 
cell extravasation, or by stimulating or suppressing production of other factors which more 
directly inhibit or promote an inflammato^ response. Proteins exhibiting such activities can 
be used to treat inflammatory conditions including chronic or acute conditions, includmg 
without limitation inflammation associated with infection (such as septic shock, sepsis or 
systemic inflammatory response syndrome), ischemia-reperfusiorunury, endotoxin lethality 
arthnfs, complement-mediated hyperacute rejechon, nephritis, cytokine- or chemokine- 
induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from over 
producuon of cytokines such as TNF or H-1. P r0 :e:ns of the invention may also be useful to 
treat anaphylaxis and hypersensitivity to an antigen.c substance or material. Alternatively, as 
described i„ more detail below, genes encoding an, -inflammatory activity proteins or nucleic 
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acids regulating the expression of such proteins may be introduced into appropriate host cells 
to increase or decrease the expression of the proteins as desired. 

EXAMPLE 41 

Assaying the. P r ntpin S Expressed fro m Extended rDNAc nr 

Portions Th ereof for Tumor Inhibition Activity 
The proteins encoded by the extended cDNAs or a portion thereof may also be 
evaluated for tumor inhibition activity. In addition to the activities described above for 
immunological treatment or prevention of tumors, a protein of the invention may exhibit other 
anti-tumor activities. A protein may inhibit tumor growth directly or indirectly (such as, for 
example, via ADCC). A protein may exhibit its tumor inhibitory activity by acting on tumor 
tissue or tumor precursor tissue, by inhibiting formation of tissues necessary to support tumor 
growth (such as, for example, by inhibiting angiogenesis), by causing production of other 
factors, agents or cell types which inhibit tumor growth, or by suppressing, eliminating or 
inhibiting factors, agents or cell types which promote tumor growth. Alternatively, as 
described in more detail below, genes tumor inhibition activity proteins or nucleic acids 
regulating the expression of such proteins may be introduced into appropriate host cells to 
increase or decrease the expression of the proteins as desired. 

A protein of the invention may also exhibit one or more of the following additional 
activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting 
(suppressing or enhancing) bodily characteristics, including, without limitation, heigh" 
weight, hair color, eye color, skin, fat to lean ratio or other tissue pigmentation, or organ or 
body part size or shape (such as, for example, breast augmentation or diminution, change in 
bone form or shape); effecting biorhythms or circadian cycles or rhythms; effecting the 
fertility of male or female subjects; effecting the metabolism, catabolism, anabolism, 
processing, utilization, storage or elimination of dietary fat, lipid, protein, carbohydrate, 
vitamins, minerals, cofactors or other nutritional factors or component(s); effecting behavioral 
characteristics, including, without limitation, appetite, libido, stress, cognition (including 
cognitive disorders), depression (including depressive disorders) and violent behaviors' 
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providing analgesic effects or other pain reducing effects; promoting differentiation and 
growth of embryonic stem cells in lineages other than hematopoietic lineages; hormonal or 
endocrine activity; in the case of enzymes, correcting deficiencies of the enzyme and treating 
deficiency-related diseases; treatment of hyperproliferative disorders (such as, for example, 
5 psoriasis); immunoglobulin-like activity (such as, for example, the ability to bind antigens or 
complement); and the ability to act as an antigen in a vaccine composition to raise an immune 
response against such protein or another material or entity which is cross-reactive with such 
protein. Alternatively, as described in more detail below, genes encoding proteins involved in 
any of the above mentioned activities or nucleic acids regulating the expression of such 
10 proteins may be introduced into appropriate host cells to increase or decrease the expression 
of the proteins as desired. 



EXAMPLE 42 

Identification of Proteins wliich Interact with 

15 Polypeptides Encoded by Extended cDNAs 

Proteins which interact with the polypeptides encoded by cDNAs derived from the 5' 
ESTs or fragments thereof, such as receptor proteins, may be identified using two hybrid 
systems such as the Matchmaker Two Hybrid System 2 (Catalog No. K1604-1, Clontech). 
As described in the manual accompanying the kit w hich is incorporated herein by reference, 

20 the the cDNAs derived from 5' ESTs, or fragments thereof, are inserted into an expression 
vector such that they are in frame with DNA encoding the DNA binding domain of the yeast 
transcriptional activator GAL4. cDNAs in a cDNA library which encode proteins which 
might interact with the polypeptides encoded by the extended cDNAs or portions thereof are 
inserted into a second expression vector such that they are in frame with DNA encoding the 

25 activation domain of GAL4. The two expression plasmids are transformed into yeast and the 
yeast are plated on selection medium which selects for expression of selectable markers on 
each of the expression vectors as well as GAJL4 dependent expression of the fflS3 gene. 
Transformants capable of growing on medium lacking histidine are screened for GAL4 
dependent lacZ expression. Those cells which are positive in both the histidine selection and 

30 the lacZ assay contain plasmids encoding proteins which interact with the polypeptide 
encoded by the extended cDNAs or portions thereof. 
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Alternatively, the system described in Lustig et al , Methods in Bizymology 283: 83- 
99, 1997, and in U.S. Patent No. 5,654,150, the disclosure of which is incorporated herein by 
reference, may be used for identifying molecules which interact with the polypeptides 
encoded by extended cDNAs. In such systems, in vitro transcription reactions are performed 
on a pool of vectors containing extended cDNA inserts cloned downstream of a promoter 
which drives in vitro transcription. The resulting pools of mRNAs are introduced into 
Xenopus laevis oocytes. The oocytes are then assayed for a desired activity. 

Alternatively, the pooled /// vitro transcription products produced as described above 
may be translated in vitro. The pooled in vitro translation products can be assayed for a 
desired activity or for interaction with a known polypeptide. 

Proteins or other molecules interacting with polypeptides encoded by extended 
cDNAs can be found by a variety of additional techniques. In one method, affinity 
columns containing the polypeptide encoded by the extended cDNA or a portion thereof 
can be constructed. In some versions, of this method the affinity column contains 
chimeric proteins in which the protein encoded by the extended cDNA or a portion 
thereof is fused to glutathione S-transferase. A mixture of cellular proteins or pool of 
expressed proteins as described above and is applied to the affinity column. Proteins 
interacting with the polypeptide attached to the column can then be isolated and analyzed 
on 2-D electrophoresis gel as described in Ramunsen et al, Electrophoresis 18:588-598, 
1997, the disclosure of which is incorporated herein by reference. Alternatively, the 
proteins retained on the affinity column can be purified by electrophoresis based methods 
and sequenced. The same method can be used to isolate antibodies, to screen phage 
display products, or to screen phage display human antibodies. 

Proteins interacting with polypeptides encoded by extended cDNAs or portions 
thereof can also be screened by using an Optical Biosensor as described in Edwards and 
Leatherbarrow, Analytical Biochemistry 246:1-6, 1997, the disclosure of which is 
incorporated herein by reference. The main advantage of the method is that it allows the 
determination of the association rate between the protein and other interacting 
molecules. Thus, it is possible to specifically select interacting molecules with a high or 
low association rate. Typically a target molecule is linked to the sensor surface (through 
a carboxymethl dextran matrix) and a sample of test molecules is placed in contact with 
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the target molecules. The binding of a test molecule to the target molecule causes a 
change in the refractive index and/ or thickness. This change is detected by the 
Biosensor provided it occurs in the evanescent field (which extend a few hundred 
nanometers from the sensor surface). In these screening assays, the target molecule can 
5 be one of the polypeptides encoded by extended cDNAs or a portion thereof and the test 
sample can be a collection of proteins extracted from tissues or cells, a pool of expressed 
proteins, combinatorial peptide and/ or chemical libraries, or phage displayed peptides. 
The tissues or cells from which the test proteins are extracted can originate from any 
species. 

10 In other methods, a target protein is immobilized and the test population is a 

collection of unique polypeptides encoded by the extended cDNAs or portions thereof. 

To study the interaction of the proteins encoded by the extended cDNAs or 
portions thereof with drugs, the microdialysis coupled to HPLC method described by 
Wang et al.. Chromatographic! 44:205-208, 1997 or the affinity capillary electrophoresis 

1 5 method described by Busch et al. , J. Chromatogr 777:3 1 1 -328, 1 997, the disclosures of 
which are incorporated herein by reference can be used. 

It will be appreciated by those skilled in the art that the proteins expressed from the 
extended cDNAs or portions may be assayed for numerous activities in addition to those 

20 specifically enumerated above. For example, the expressed proteins may be evaluated for 
applications involving control and regulation of inflammation, tumor proliferation or 
metastasis, infection, or other clinical conditions. In addition, the proteins expressed from the 
extended cDNAs or portions thereof may be useful as nutritional agents or cosmetic agents. 
The proteins expressed from the cDNAs or portions thereof may be used to generate 

25 antibodies capable of specifically binding to the expressed protein or fragments thereof as 
described in Example 40 below. The antibodies may capable of binding a full length protein 
encoded by a cDNA derived from a 5' EST, a mature protein (i.e. the protein generated by 
cleavage of the signal peptide) encoded by a cDNA derived from a 5' EST, or a signal 
peptide encoded by a cDNA derived from a 5' EST. Alternatively, the antibodies may be 

3 0 capable of binding fragments of at least 1 0 amino acids of the proteins encoded by the above 
cDNAs. In some embodiments, the antibodies may be capable of binding fragments of at 
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least 15 amino acids of the proteins encoded by the above cDNAs. In other embodiments, 
the antibodies may be capable of binding fragments of at least 25 amino acids of the proteins 
expressed from the extended cDNAs which comprise at least 25 amino acids of the proteins 
encoded by the above cDNAs. In further embodiments, the antibodies may be capable of 
binding fragments of at least 40 amino acids of the proteins encoded by the above cDNAs. 

EXAMPLE 43 

Production o f an Antibody to a Human Protein 
Substantially pure protein or polypeptide is isolated from the transfected or 
transformed cells as described in Example 30. The concentration of protein in the final 
preparation is adjusted, for example, by concentration on an Amicon filter device, to the level 
of a few ug/ml. Monoclonal or polyclonal antibody to the protein can then be prepared as 
follows: 

1. Monoclonal Antibod y Production bv Hvhridnma Fminn 

Monoclonal antibody to epitopes of any of the peptides identified and isolated as 
described can be prepared from murine hybridomas according to the classical method of 
Kohler, and Milstein, Nature 256.495, 1975 or derivative methods thereof. Briefly, a 
mouse is repetitively inoculated with a few micrograms of the selected protein or 
peptides derived therefrom over a period of a few weeks. The mouse is then sacrificed, 
and the antibody producing cells of the spleen related. The spleen cells are fused by 
means of polyethylene glycol with mouse myeloma cells, and the excess unfused cells 
destroyed by growth of the system on selective media comprising aminopterin (HAT 
media). The successfully fused cells are diluted and aliquots of the dilution placed in 
wells of a microliter plate where growth of the culture is continued. Antibody-producing 
clones are identified by detection of antibody in the supernatant fluid of the wells by 
immunoassay procedures, such as ELISA, as originally described by Engvall, Meth. 
Enzymol 70:419, 1980, the disclosure of which is incorporated herein by reference and 
derivative methods thereof. Selected positive clones can be expanded and their 
monoclonal antibody product harvested for use. Detailed procedures for monoclonal 
antibody production are described in Davis el al. in Basic Methods in Molecular Biology 
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Elsevier, New York. Section 21-2, the disclosure of which is incorporated herein by 
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2. Polyclonal Antibody PrrvWt ion bv l mmiin j„,; nn 

Polyclonal antiserum containing antibodies to heterogenous epitopes of a sinde 
protem can be prepared by immunizing suitab.e animals with the expressed protein or 
" r "~ ' t,C " U '"' ^ can be ""modified or modified to enhance 
.rnmunogenicity. Effective polyclonal antibody production is affected by many factors re.ated 
both to the antigen and the host species. For example, smaJl molecules tend to be less 
monogenic than others and may require the use of carriers and adjuvant Also host 
ammals response vary depending on site of inoculations and doses, with both inadequate or 
excessive doses of antigen resulting in low titer antisera. Small doses (ng level) of antigen 
admired at multiple intradermal sites appears to be most reliable. An effective 
•mmumzation protocol for rabbits can be found m Vaitukaitis. e< al, J. Clin. Exocrine! 
Metab. 33:988-991 (1971) , the disdosure of which is incorporated herein by reference 

Booster injections can be given at regular intervals, and antiserum harvested when 
anybody titer thereof, as determined semi-quantitatively. f or example, by doub)e 
.mmunod.fius.on in agar against known concentrations of the antigen, begins to fall See for 
example, Ouchterlony, e, < Chap. 19 ur: Har^ook o/E^erirnenial I.rnunolagyD Wier 
(ed) Blackwell (1973) . the disclosure of which is incorporated herein by reference Plateau 
concentration of antibody is usually in the rangeofO.l to 0.2 mg/ml of serum (about 12uM) 
Affinity of the antisera for the antigen is determined by preparing competitive binding curves 
as desenbed, for example, by Fisher, D., Chap. 42 m: Manual of Clinical I mm unol 0g y, 2d 
Ed. (Rose and Friedman, Eds.) Amer. Soc. For Microbiol., Washington, D.C. (1980) , the 
disclosure of which is incorporated herein by reference. 

Antibody preparations prepared according to either protocol are useful in 
quant.tative immunoassays which determine concentrations of antigen-bearing substances 
•n b.o.og.cal samples; they are also used semi- q uantitative! y or qualitatively to identify 
the presence of antigen in a biological sample. The antibodies may also be used in 

therapeutic compositions for killing cells exnr^inn, th» ^ • , . 

Miun 0 ecus expressing the protein or reducing the levels of 

the protein in the body. 
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V. Use of 5' ESTs or Sequences Obtainable Therefrom or Portions Thereof as 
Reagents 

The 5' ESTs of the present invention (or cDNAs or genomic DNAs obtainable 
therefrom) may be used as reagents in isolation procedures, diagnostic assays, and 
forensic procedures. For example, sequences from the 5' ESTs (or cDNAs or genomic 
DNAs obtainable therefrom) may be detectably labeled and used as probes to isolate 
other sequences capable of hybridizing to them. In addition, sequences from 5' ESTs (or 
cDNAs or genomic DNAs obtainable therefrom) may be used to design PGR primers to 
be used in isolation, diagnostic, or forensic procedures. 

1. Use of 5' FSTs or Sequences Obtainable TV^, ^ ^ , T h«W in t.„..,.v>. 
Diagnost ic and Forensic Procedure 

EXAMPLE 44 
Preparation of PCR Prime** ™* Amplification nfnuA 
The 5' EST sequences (or cDNAs or genomic DNAs obtainable therefrom) may be 
used to prepare PCR primers for a variety of applications, including isolation procedures for 
cloning nucleic acids capable of hybridizing to such sequences, diagnostic technjques and 
forensic techniques. The PCR primers are at least 10 bases, and preferably at least 12, 15 or 
1 7 bases in length More preferably, the PCR pnmers are at least 20-30 bases in length ' In 
some embodiments, the PCR primers may be more than 30 bases in length. It is preferred 
that the primer pairs have approximately the same G/C ratio, so that melting temperatures are 
approximately the same. A variety of PCR techniques are familiar to those skilled in the art 
For a review of PCR technology, see Molecular Cloning to Genetic Engineering, Whhe Ed 
in Methods in Moiea<lar Biology 67: Humana Press, Totowa 1997, the disclosure of which 
is incorporated herein by reference. In each of these PCR procedures, PCR primers on either 
side of the nucleic acid sequences to be amplified are added to a suitably prepared nucleic acid 
sample along with dNTPs and a thermostable polymerase such as Taq polymerase Pfu 
polymerase, or Vent polymerase. The nucleic acid in the sample is denatured and the PCR 
primers are specifically hybridized to complementary nucleic acid sequences in the sample 
The hybridized primers are extended. Thereafter, another cycle of denaturation 
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hybridization, and extension is initiated. The cycles are repeated multiple times to produce an 
amplified fragment containing the nucleic acid sequence between the primer sites. 

EXAMPLE 45 

Use of 5 'ESTs as Pmhes 
Probes derived from 5' ESTs (or cDNAs or genomic DMAs obtainable therefrom), 
including full length cDNAs or genomic sequences, may be labeled with detectable labels 
familiar to those skilled in the art, including radioisotopes and non-radioactive labels, to 
provide a detectable probe. The detectable probe may be single stranded or double stranded 
and may be made using techniques known in the art, including in vitro transcription, nick 
translation, or kinase reactions. A nucleic acid sample containing a sequence capable of 
hybridizing to the labeled probe is contacted with the labeled probe. If the nucleic acid in the 
sample is double stranded, it may be denatured prior to contacting the probe. In some 
applications, the nucleic acid sample may be immobilized on a surface such as a nitrocellulose 
or nylon membrane. The nucleic acid sample may comprise nucleic acids obtained from a 
variety of sources, including genomic DNA, cDNA libraries, RNA, or tissue samples. 

Procedures used to detect the presence of nucleic acids capable of hybridizing to the 
detectable probe include well known techniques such as Southern blotting, Northern blotting, 
dot blotting, colony hybridization, and plaque hybridization. In some applications, the nucleic 
acid capable of hybridizing to the labeled probe may be cloned into vectors such as expression 
vectors, sequencing vectors, or in vitro transcription vectors to facilitate the characterization 
and expression of the hybridizing nucleic acids in the sample. For example, such techniques 
may be used to isolate and clone sequences in a genomic library or cDNA library which are 
capable of hybridizing to the detectable probe as described in Example 30 above. 

PCR primers made as described in Example 44 above may be used in forensic 
analyses, such as the DNA fingerprinting techniques described in Examples 46-50 below. 
Such analyses may utilize detectable probes or primers based on the sequences of the the 5' 
ESTs or of cDNAs or genomic DNAs isolated using the 5' ESTs. 
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EXAMPLE 46 

Forensic Matching by DNA Sequencing 
In one exemplary method, DNA samples are isolated from forensic specimens of, for 
example, hair, semen, blood or skin cells by conventional methods. A panel of PCR primers 
based on a number of the 5' ESTs of Example 25, or cDNAs or genomic DNAs isolated 
therefrom as described above, is then utilized in accordance with Example 44 to amplify DNA 
of approximately 100-200 bases in length from the forensic specimen. Corresponding 
sequences are obtained from a test subject. Eadi of these identification DNAs is then 
sequenced using standard techniques, and a simple database comparison determines the 
differences, if any, between the sequences from the subject and those from the sample. 
Statistically significant differences between the suspect's DNA sequences and those from the 
sample conclusively prove a lack of identity. This lack of identity can be proven, for example, 
with only one sequence. Identity, on the other hand, should be demonstrated with a large 
number of sequences, all matching. Preferably, a rninimum of 50 statistically identical 
15 sequences of 100 bases in length are used to prove identity between the suspect and the 
sample. 



10 



EXAMPLE 47 

Positive Identification by DNA Sequencing 
20 The technique outlined in the previous example may also be used on a larger scale to 

provide a unique fingerprint-type identification of any individual. In this technique, primers 
are prepared from a large number of 5'EST sequences from Example 25, or cDNA or 
genomic DNA sequences obtainable therefrom. Preferably, 20 to 50 different primers are 
used. These primers are used to obtain a corresponding number of PCR-generated DNA 
25 segments from the individual in question in accordance with Example 44. Each of these 
DNA segments is sequenced, using the methods set forth in Example 46. The database of 
sequences generated through this procedure uniquely identifies the individual from whom the 
sequences were obtained. The same panel of primers may then be used at any later time to 
absolutely correlate tissue or other biological specimen with that individual. 
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EXAMPLE 48 

Southern Blot Forensic Identification 
The procedure of Example 47 is repeated to obtain a panel of at least 10 amplified 
sequences from an individual and a specimen. Preferably, the panel contains at least 50 
amplified sequences. More preferably, the panel contains 100 amplified sequences. In some 
embodiments, the panel contains 200 amplified sequences. This PCR-generated DNA is then 
digested with one or a combination of, preferably, four base specific restriction enzymes. 
Such enzymes are commercially available and known to those of skill in the art. After 
digestion, the resultant gene fragments are size separated in multiple duplicate wells on an 
agarose gel and transferred to nitrocellulose using Southern blotting techniques well known 
to those with skill in the art. For a review of Southern blotting see Davis et al. (Basic 
Methods in Molecular Biology, 1986, Elsevier Press, pp 62-65) , the disclosure of which is 
incorporated herein by reference.. 

A panel of probes based on the sequences of 5' ESTs (or cDNAs or genomic DNAs 
15 obtainable therefrom), or fragments thereof of a: least 10 bases, are radioactively or 
colorimetrically labeled using methods known in the art, such as nick translation or end 
labeling, and hybridized to the Southern blot using techniques known in the art (Davis et al, 
supra). Preferably, the probe comprises at least 12, 15, or 17 consecutive nucleotides from 
the 5' EST (or cDNAs or genomic DNAs obtainable therefrom). More preferably, the probe 
20 comprises at least 20-30 consecutive nucleotides from the 5' EST (or cDNAs or genomic 
DNAs obtainable therefrom). In some embodiments, the probe comprises more than 30 
nucleotides from the 5' EST (or cDNAs or genomic DNAs obtainable therefrom). 

Preferably, at least 5 to 10 of these labeled probes are used, and more preferably at 
least about 20 or 30 are used to provide a unique partem. The resultant bands appearing 
25 from the hybridization of a large sample of 5' EST (or cDNAs or genomic DNAs obtainable 
therefrom) will be a unique identifier. Since the restriction enzyme cleavage will be different 
for every individual, the band partem on the Southern blot will also be unique. Increasing the 
number of 5' EST (or cDNAs or genomic DNAs ootainable therefrom) probes will provide a 
statistically higher level of confidence in the identification since there will be an increased 
30 number of sets of bands used for identification. 
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EXAMPLE 49 

Dot Blot Identification Procedure 

Another technique for identifying individuals using the 5' EST sequences disclosed 
herein utilizes a dot blot hybridization technique. 

Genomic DNA is isolated from nuclei of subject to be identified. Oligonucleotide 
probes of approximately 30 bp in length are synthesized that correspond to at least 10, 
preferably 50 sequences from the 5' ESTs or cDNAs or genomic DNAs obtainable 
therefrom. The probes are used to hybridize to the genomic DNA through conditions known 
to those in the art. The oligonucleotides are end labeled with P 32 using polynucleotide kinase 
(Pharmacia). Dot Blots are created by spotting the genomic DNA onto nitrocellulose or the 
like using a vacuum dot blot manifold (BioRad, Richmond California). The nitrocellulose 
filter containing the genomic sequences is baked or UV linked to the filter, prehybridized and 
hybridized with labeled probe using techniques known in the art (Davis et ai, supra). The 32 P 
labeled DNA fragments are sequentially hybridized with successively stringent conditions to 
detect minimal differences between the 30 bp sequence and the DNA 
Tetramethylammonium chloride is useful for identifying clones containing small numbers of 
nucleotide mismatches (Wood et ai, Proc. Natl. Acad. Sci. USA 82(6): 1585-1588, 1985) 
which is hereby incorporated by reference. A unique pattern of dots distinguishes one 
individual from another individual. 

5' EST sequences (or cDNAs or genomic DNAs obtainable therefrom) or 
oligonucleotides containing at least 10 consecutive bases from these sequences can be used as 
probes in the following alternative fingerprinting tedmique. Preferably, the probe comprises at 
least 12, 15, or 17 consecutive nucleotides from the 5' EST sequences (or cDNAs or 
genomic DNAs obtainable therefrom). More preferably, the probe comprises at least 20-30 
consecutive nucleotides from the 5' EST sequences (or cDNAs or genomic DNAs obtainable 
therefrom). In some embodiments, the probe comprises more than 30 nucleotides from the 5' 
EST sequences (or cDNAs or genomic DNAs obtainable therefrom). 

Preferably, a plurality of probes having sequences from different genes are used in the 
alternative fingerprinting technique. Example 50 below provides a representative alternative 
fingerprinting procedure in which the probes are derived from 5 'EST. 
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EXAMPLE SO 
Alternative "Fingerp rint" Identification Techniq ue 
20-mer oligonucleotides are prepared from a large number, e.g. 50, 100, or 200, of 
5'EST using commercially available oligonucleotide services such as Genset, Paris, France. 
5 Cell samples from the test subject are processed for DNA using techniques well known to 
those with skill in the art. The nucleic acid is digested with restriction enzymes such as EcoRI 
and Xbal. Following digestion, samples are applied to wells for electrophoresis. The 
procedure, as known in the art, may be modified to accommodate polyacrylamide 
electrophoresis, however in this example, samples containing 5 ug of DNA are loaded into 
10 wells and separated on 0.8% agarose gels. The gels are transferred onto nitrocellulose using 
standard Southern blotting techniques. 

10 ng of each of the oligonucleotides are pooled and end-labeled with 32 P. The 
nitrocellulose is prehybridized with blocking solution and hybridized with the labeled probes. 
Following hybridization and washing, the nitrocellulose filter is exposed to X-Omat AR X-ray 
1 5 film. The resulting hybridization pattern will be unique for each individual. 

It is additionally contemplated within this example that the number of probe 
sequences used can be varied for additional accuracy or clarity. 

The proteins encoded by the extended cDNAs may also be used to generate 
20 antibodies as explained in Examples 30 and 43 in order to identify the tissue type or cell 
species from which a sample is derived as described in example 5 1 . 



EXAMPLE 51 
Identificatio n of Tissue Types or Cell Species by Means of 
25 Labeled Tissue Specific Antibodies 

Identification of specific tissues is accomplished by the visualization of tissue specific 
antigens by means of antibody preparations according to Examples 30 and 43 which are 
conjugated, directly or indirectly to a detectable marker. Selected labeled antibody species 
bind to their specific antigen binding partner in tissue sections, cell suspensions, or in extracts 
30 of soluble proteins from a tissue sample to provide a pattern for qualitative or semi-qualitative 
interpretation. 
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Antisera for these procedures must have a potency exceeding that of the native 
preparation, and for that reason, antibodies are concentrated to a mg/ml level by isolation 
of the gamma globulin fraction, for example, by ion-exchange chromatography or by 
ammonium sulfate fractionation. Also, to provide the most specific antisera, unwanted 
5 antibodies, for example to common proteins, must be removed from the gamma globulin 
fraction, for example by means of insoluble immunoabsorbents, before the antibodies are 
labeled with the marker. Either monoclonal or heterologous antisera is suitable for either 
procedure. 

A. Immunohistochemical techniques 

10 Purified, high-titer antibodies, prepared as described above, are conjugated to a 

detectable marker, as described, for example, by Fudenberg, Chap. 26 in; Basic and Clinical 
Immunology, 3rd Ed. Lange, Los Altos, California, 1980, or Rose,, et'ai, Chap. 12 in: 
Methods in Immunodiagnosis, 2d Ed. John Wiley and Sons, New York (1980), the 
disclosures of which are incorporated herein by reference. 

1 5 A fluorescent marker, either fluorescein or rhodamine, is preferred, but antibodies can 

also be labeled with an enzyme that supports a color producing reaction with a substrate, such 
as horseradish peroxidase. Markers can be added to tissue-bound antibody in a second step, 
as described below. Alternatively, the specific antit issue antibodies can be labeled with ferritin 
or other electron dense particles, and localization of the ferritin coupled antigen-antibody 

20 complexes achieved by means of an electron microscope. In yet another approach, the 
antibodies are radiolabeled, with, for example I25 I, and detected by overlaying the antibody 
treated preparation with photographic emulsion. 

Preparations to carry out the procedures can comprise monoclonal or polyclonal 
antibodies to a single protein or peptide identified as specific to a tissue type, for example, 

25 brain tissue, or antibody preparations to several antigenically distinct tissue specific antigens 
can be used in panels, independently or in mixtures, as required. 

Tissue sections and cell suspensions are prepared for immunohistochemical 
examination according to common histological techniques. Muitipie cryostat sections (about 
4 urn, unfixed) of the unknown tissue and known control, are mounted and each slide 

30 covered with different dilutions of the antibody preparation. Sections of known and unknown 
tissues should also be treated with preparations id provide a positive control, a negative 
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control, for example, pre-immune sera, and a control for non-specific staining, for example, 
buffer. 

Treated sections are incubated in a humid chamber for 30 min at room temperature, 
rinsed, then washed in buffer for 30-45 min. Excess fluid is blotted away, and the marker 
5 developed. 

If the tissue specific antibody was not labeled in the first incubation, it can be labeled 
at this time in a second antibody-antibody reaction, for example, by adding fluorescein- or 
enzyme-conjugated antibody against the immunoglobulin class of the antiserum-producing 
species, for example, fluorescein labeled antibody to mouse IgG. Such labeled sera are 
10 commercially available. 

The antigen found in the tissues by the above procedure can be quantified by 
measuring the intensity of color or fluorescence on the tissue section, and calibrating that 
signal using appropriate standards. 
£. Identification of tissue specific soluble proteins 

1 5 The visualization of tissue specific proteins and identification of unknown tissues from 

that procedure is carried out using the labeled antibody reagents and detection strategy as 
described for immunohistochemistry; however the sample is prepared according to an 
electrophoretic technique to distribute the proteins extracted from the tissue in an orderly 
array on the basis of molecular weight for detection. 

20 A tissue sample is homogenized using a Virtis apparatus; cell suspensions are 

disrupted by Dounce homogenization or osmotic lysis, using detergents in either case as 
required to disrupt cell membranes, as is the practice in the art. Insoluble cell components 
such as nuclei, microsomes, and membrane fragments are removed by ultracentrifugation, and 
the soluble protein-containing fraction concentrated if necessary and reserved for analysis. 

25 A sample of the soluble protein solution is re solved into individual protein species by 

conventional SDS polyacrylamide electrophoresis as described, for example, by Davis, et al., 
Section 19-2 in: Basic Methods in Molecular Biology, Leder ed., Elsevier, New York, 1986, 
the disclosure of which is incorporated herein by reference, using a range of amounts of 
polyacrylamide in a set of gels to resolve the entire molecular weight range of proteins to be 

30 detected in the sample. A size marker is run in parallel for purposes of estimating molecular 
weights of the constituent proteins. Sample size for analysis is a convenient volume of from 5 
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to 55 uJ, and containing from about 1 to 100 |ug protein. An aliquot of each of the resolved 
proteins is transferred by blotting to a nitrocellulose filter paper, a process that maintains the 
pattern of resolution. Multiple copies are prepared. The procedure, known as Western Blot 
Analysis, is well described in Davis, L. et al., supra Section 19-3. One set of nitrocellulose 
5 blots is stained with Coomassie blue dye to visualize the entire set of proteins for comparison 
with the antibody bound proteins. The remaining nitrocellulose filters are then incubated with 
a solution of one or more specific antisera to tissue specific proteins prepared as described in 
Examples 30 and 43. In this procedure, as in procedure A above, appropriate positive and 
negative sample and reagent controls are run. 

10 In either procedure A or B, a detectable label can be attached to the primary tissue 

antigen-primary antibody complex according to various strategies and permutations thereof. 
In a straightforward approach, the primary specific antibody can be labeled; alternatively, the 
unlabeled complex can be bound by a labeled secondary anti-IgG antibody. In other 
approaches, either the primary or secondary antibody is conjugated to a biotin molecule, 

1 5 which can, in a subsequent step, bind an avidin conjugated marker. According to yet another 
strategy, enzyme labeled or radioactive protein A, which has the property of binding to any 
IgG, is bound in a final step to either the primary or secondary antibody. 

The visualization of tissue specific antigen binding at levels above those seen in 
control tissues to one or more tissue specific antibodies, prepared from the gene sequences 

20 identified from extended cDNA sequences, can identify tissues of unknown origin, for 
example, forensic samples, or differentiated tumor tissue that has metastasized to foreign 
bodily sites. 

In addition to their applications in forensics and identification, 5' ESTs (or 
cDNAs or genomic DNAs obtainable therefrom) may be mapped to their chromosomal 

25 locations. Example 52 below describes radiation hybrid (RH) mapping of human 
chromosomal regions using 5'ESTs. Example 53 below describes a representative 
procedure for mapping an 5' EST to its location on a human chromosome. Example 54 
below describes mapping of 5' ESTs on metaphase chromosomes by Fluorescence In 
Situ Hybridization (FISH). Those skilled in the art will appreciate that the method of 

30 Examples 52-54 may also be used to map cDNAs or genomic DNAs obtainable from the 
5' ESTs to their chromosomal locations. 
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2, Use of 5' ESTs or Sequences Ob tainable The refrom nr Pnrt ions Th(W ■„ 
Chromosome Mapping 

EXAMPLE 52 

Radiation hybrid mapping nf S'H STs to the hnman otmn ^ 
Radiation hybrid (RH) mapping is a somatic cell genetic approach that can be used 
for high resolution mapping of the human genome. In this approach, cell lines containing one 
or more human chromosomes are lethally irradiated, breaking each chromosome into 
fragments whose size depends on the radiation dose These fragments are rescued by fusion 
with cultured rodent cells, yielding subclones containing different portions of the human 
genome. This technique is described by Benham*/ al, Genomics 4.509-517, 1989; and Cox 
et al, Science 250:245-250, 1990, the entire contents of which are hereby "incorporated by 
reference. The random and independent nature of the subclones permits efficient mapping of 
any human genome marker. Human DNA isolated from a panel of 80-100 ceil lines provides 
a mapping reagent for ordering 5'EST. In this approach, the frequency of breakage between 
markers is used to measure distance, allowing construction of fine resolution maps as has 
been done using conventional ESTs (Schuler et al, Science 274:540-546, 1996, hereby 
incorporated by reference). 

RH mapping has been used to generate a high-resolution whole genome radiation 
hybrid map of human chromosome 17q22-q25.3 across the genes for growth hormone (GH) 
and thymidine kinase (TK) (Foster et al, Genomics 33:185-192, 1996), the region 
surrounding the Goriin syndrome gene (Obermayr et al, Eur. J. Hum. Genet. 4:242-245. 
1996), 60 loci covering the entire short arm of chromosome 12 (Raeymaekers et al 
Genomics 29:170-178, 1995), the re^on of human chromosome 22 containing the 
neurofibromatosis type 2 locus (Frazer etal, Genomics 14.574-584, 1992) and 13 loci on the 
long arm of chromosome 5 (Warrington etal. Genomics 11:701-708, 1991). 



EXAMPLE 53 

Mapping of 5'ESTs to Humanrhmm. g1mes using PrR it . rhni ^ 
5' ESTs (or cDNAs or genomic DNAs obtainable therefrom) may be assigned to 
human chromosomes using PGR based methodologies. In such approaches, oligonucleotide 
pnmer pairs are designed from the 5' ESTs (or cDNAs or genomic DNAs obtainable 
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therefrom) to minimize the chance of amplifying through an intron. Preferably, the 
oligonucleotide primers are 18-23 bp in length and are designed for PCR amplification. The 
creation of PCR primers from known sequences is well known to those with skill in the an. 
For a review of PCR technology see Erlich in PCR Technology; Principles and Applications 
for DNA Amplification, Freeman and Co., New York, 1992, the disclosure of which is 
incorporated herein by reference. 

The primers are used in polymerase chain reactions (PCR) to amplify templates from 
total human genomic DNA. PCR conditions are as follows: 60 ng of genomic DNA is used 
as a template for PCR with 80 ng of each oligonucleotide primer, 0.6 unit of Taq polymerase, 
and 1 uCu of a 32 P-labeled deoxycytidine triphosphate. The PCR is performed in a 
microplate thermocycler (Techne) under the following conditions: 30 cycles of 94°C, 1.4 min; 
55°C, 2 min; and 72°C, 2 min; with a final extension at 72°C for 10 min. The amplified 
products are analyzed on a 6% ;polyacrylamide sequencing gel and visualized by 
autoradiography. If the length of the resulting PCR product is identical to the distance 
1 5 between the ends of the primer sequences in the extended cDNA from which the primers are 
derived, then the PCR reaction is repeated with DNA templates from two panels of human- 
rodent somatic cell hybrids, BIOS PCRable DNA (BIOS Corporation) and NIGMS Human- 
Rodent Somatic Cell Hybrid Mapping Panel Number 1 (NIGMS, Camden, NJ). 

PCR is used to screen a series of somatic cell hybrid cell lines containing defined sets 
20 of human chromosomes for the presence of a given 5' EST (or cDNA or genomic DNA 
obtainable therefrom). DNA is isolated from the somatic hybrids and used as starting 
templates for PCR.reactions using the primer pairs from the 5' EST (or cDNA or genomic 
DNA obtainable therefrom). Only those somatic cell hybrids with chromosomes containing 
the human gene corresponding to the 5' EST (or cDNA or genomic DNA obtainable 
25 therefrom) will yield an amplified fragment. The 5' EST (or cDNA or genomic DNA 
obtainable therefrom) are assigned to a chromosome by analysis of the segregation pattern of 
PCR products from the somatic hybrid DNA templates. The single human chromosome 
present in all cell hybrids that give rise to an amplified fragment is the chromosome containing 
that 5'EST (or cDNA or genomic DNA obtainable therefrom). For a review of techniques 
30 and analysis of results from somatic cell gene mapping experiments, see Ledbetter et al. 
Genomics 6:475^81, 1990, the disclosure of which is incorporated herein by reference. 



WO 99/06554 



PCT/IB98/01238 



97 



10 



15 



20 



25 



30 



EXAMPLE 54 

Mapping of Extended V ESTs tr> rhmm 0 s 0mes U sinp Fluorescence In Ritu 

Hybridization 

Fluorescence in situ hybridization allows the 5'EST (or cDNA or genomic DNA 
obtainable therefrom) to be mapped to a particular location on a given chromosome. The 
chromosomes to be used for fluorescence in situ hybridization techniques may be obtained 
from a variety of sources including cell cultures, tissues, or whole blood. 

In a preferred embodiment, chromosomal localization of an 5*EST (or cDNA or 
genomic DNA obtainable therefrom) is obtained by FISH as described by Cherif et al. (Proc. 
Natl Acad Sci. U.S.A., 87:6639-6643, 1990) , the enclosure of which is incorporated herein 
by reference.. Metaphase chromosomes are prepared from phytohemagglutinin (PHA)- 
stimulated blood cell donors. PHA-stimulated lymphocytes from healthy males are cultured 
for 72 h in RPMI-1640 medium. For synchronization, methotrexate (10 uM) is added for 17 
h, followed by addition of 5-bromodeoxyuridine (5-BrdU, 0.1 mM) for 6 h. \ Colcemid (1 
Hg/ml) is added for the last 15 min before harvesting the cells. Cells are collected, washed in 
RPMJ, incubated with a hypotonic solution of KCI (75 mM) at 37°C for 15 min and fixed in 
three changes of methanol :acetic acid (3:1). The cell suspension is dropped onto a glass slide 
and air dried. The 5'EST (or cDNA or genomic DNA obtainable therefrom) is labeled with 
biotin-16 dUTP by nick translation according to the manufacturer's instructions (Bethesda 
Research Laboratories, Bethesda, MD), purified using a Sephadex G-50 column (Pharmacia, 
Upsala, Sweden) and precipitated. Just prior to hybridization, the DNA pellet is dissolved in 
hybridization buffer (50% formamide, 2 X SSC, 10% dextran sulfate, 1 mg/ml sonicated 
salmon sperm DNA, pH 7) and the probe is denatured at 70°C for 5-10 min. 

Slides kept at -20°C are treated for 1 h at 37°C with RNase A (100 M g/ml), rinsed 
three times in 2 X SSC and dehydrated in an ethanol series. Chromosome preparations are 
denatured in 70% formamide, 2 X SSC for 2 min at 70°C, then dehydrated at 4°C. The 
slides are treated with proteinase K (10 ug/100 ml in 20 mM Tris-HCl, 2 mM CaCl 2 ) at 37°C 
for 8 min and dehydrated. The hybridization mixture containing the probe is placed on the 
slide, covered with a coverslip, sealed with rubber cement and incubated overnight in a humid 
chamber at 37°C. After hybridization and post-hybridization washes, the biotinylated probe is 
detected by avidin-FITC and amplified with additional layers of biotinylated goat anti-avidin 
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and avidin-FITC. For chromosomal localization, fluorescent R-bands are obtained as 
previously described (Cherif et ai, supra ). . The slides are observed under a LE1CA 
fluorescence microscope (DMRXA). . Chromosomes are counterstained with propidium 
iodide and the fluorescent signal of the probe appears as two symmetrical yellow-green spots 
on both chromatids of the fluorescent R-band chromosome (red). Thus, a particular 5'EST 
(or cDNA or genomic DNA obtainable therefrom) may be localized to a particular 
cytogenetic R-band on a given chromosome. 



Once the 5'EST (or cDNA or genomic DNA obtainable therefrom) have been 
1 0 assigned to particular chromosomes using the techniques described in Examples 52-54 above, 
they may be utilized to construct a high resolution map of the chromosomes on which they 
are located or to identify the chromosomes in a sample. 

EXAMPLE 55 

15 Use of 5'EST to Construct or Expand Chromosome Map < 

Chromosome mapping involves assigning a given unique sequence to a particular 
chromosome as described above. Once the unique sequence has been mapped to a given 
chromosome, it is ordered relative to other unique sequences located on the same 
chromosome. One approach to chromosome mapping utilizes a series of yeast artificial 
chromosomes (YACs) bearing several thousand long inserts derived from the chromosomes 
of the organism from which the extended cDNAs (or genomic DNAs obtainable therefrom) 
are obtained. This approach is described in Nagaraja et aL, Genome Research 7:210-222, 
1997, the disclosure of which is incorporated herein by reference. Briefly, in this approach 
each chromosome is broken into overlapping pieces which are inserted into the YAC vector. 
25 The YAC inserts are screened using PCR or other methods to determine whether they 
include the 5'EST (or cDNA or genomic DNA obtainable therefrom) whose position is to be 
determined. Once an insert has been found which includes the 5'EST (or cDNA or genomic 
DNA obtainable therefrom), the insert can be analyzed by PCR or other methods to 
determine whether the insert also contains other sequences known to be on the chromosome 
or in the region from which the 5'EST (or cDNA or genomic DNA obtainable therefrom) 
was derived. This process can be repeated for each insert in the YAC library to determine the 



20 



30 



WO 99/06554 



PCT/IB98/01238 



99 



10 



15 



20 



25 



30 



location of each of the extended cDNAs (or genomic DNAs obtainable therefrom) relative to 
one another and to other known chromosomal marker, In this way, a high resolution map of 
the distribution of numerous unique markers along each of the organism^ chromosomes may 
be obtained. 

As described in Example 56 below extended cDNAs (or genomic DNAs 
obtainable therefrom) may also be used to identify genes associated with a particular 
phenotype, such as hereditary disease or drug response. 

3. Use of 5'ESTs or Sequences Obtained Ther.W „ n ragmenK Th „ BnF .„ ^ 
Identification 

EXAMPLE 56 

Identification of genes associated with h^Hit^ disea ^ nr Hnm 
This example illustrates an approach useful for the association of 5'ESTs (or cDNA 
or genomic DNA obtainable therefrom) with particular phenotypic characteristic, In this 
example, a particular 5'EST (or cDNA or genomic DNA obtainable therefrom) is used as a 
test probe to associate that 5'EST (or cDNA or genomic DNA obtainable therefrom) with a 
particular phenotypic characteristic. 

5'ESTs (or cDNA or genomic DNA obtainable therefrom) are mapped to a particular 
location on a human chromosome using techniques such as those described in Examples 52 
and 53 or other techniques known in the art. A search of Mendelian Inheritance in Man 
(McKusick in Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) reveals the region of the human chromosome which 
contains the 5'EST (or cDNA or genomic DNA obtainable therefrom) to be a ven, gene rich 
region containing several known genes and several diseases or phenotypes for which genes 
have not been identified. The gene corresponding to this 5'EST (or cDNA or genomic DNA 
obtainable therefrom) thus becomes an immediate candidate for each of these genetic 
diseases. 

Cells from patients with these diseases or phenotypes are isolated and expanded 
in culture. PGR primers from the 5'EST (or cDNA or genomic DNA obtainable 
therefrom) are used to screen genomic DNA mRNA or cDNA obtained from the 
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patients. 5'ESTs (or cDNA or genomic DNA obtainable therefrom) that are not 
amplified in the patients can be positively associated with a particular disease by further 
analysis. Alternatively, the PCR analysis may yield fragments of different lengths when 
the samples are derived from an individual having the phenotype associated with the 
disease than when the sample is derived from a healthy individual, indicating that the 
gene containing the 5'EST may be responsible for the genetic disease. 

VI. Use of 5'EST (or cDNA or Genomic DNA Obtainable Therefrom) to Construct 
Vectors 

The present 5'ESTs (or cDNA or genomic DNA obtainable therefrom) may also 
be used to construct secretion vectors capable of directing the secretion of the proteins 
encoded by genes therein. Such secretion vectors may facilitate the purification or 
enrichment of the proteins encoded by genes inserted therein by reducing the number of 
background proteins from which the desired protein must be purified or enriched. 
Exemplary secretion vectors are described in Example 57 below. 



20 



1. Construction of Secretion Vpr.tni-g 

EXAMPLE 57 

Constructio n of Secretion Vectors 
The secretion vectors include a promoter capable of directing gene expression in the 
host cell, tissue, or organism of interest. Such promoters include the Rous Sarcoma Virus 
promoter, the SV40 promoter, the human cytomegalovirus promoter, and other promoters 
familiar to those skilled in the art. 

A signal sequence from a 5' EST (or cDNAs or genomic DNAs obtainable 
therefrom) is operably linked to the promoter such that the mRNA transcribed from the 
promoter will direct the translation of the signal peptide. The host cell, tissue, or organism 
may be any cell, tissue, or organism which recognizes the signal peptide encoded by the signal 
sequence in the 5' EST (or cDNA or genomic DNA obtainable therefrom). Suitable hosts 
include mammalian ceils, tissues or organisms, avian cells, tissues, or organisms, insect cells, 
30 tissues or organisms, or yeast. 
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In addition, the secretion vector contains cloning sites for inserting genes encodin* 
the proteins which are to be secreted. The cloning sites facilitate the cloning of the insert 
gene ,n frame with the signal sequence such that a fusion protein in which the signal peptide is 
fused to the protein encoded by the inserted gene is expressed from the mRNA transcribed 
from the promoter. The signal peptide directs the extracei.ular secretion of the fusion protein 

The secretion vector may be DNA or RNA and may integrate into the chromosome 

Of the host, be stah!v.m»; 

" ^""omosomai repUcon in the host, be an artificial 

chromosome, or be transiently present in the host. Many nucleic acid backbones suitable for 
use as secretion vectors are known to those skilJed in the art, including retroviral vectors 
SV40 vectors, Bovine Papilloma Vin,s vectors, yeast integrating plasmid, yeast episomal' 
plasmids, yeast artificial chromosomes, human artificial chromosomes, P element vectors 
baculovinas vectors, or bacterial plasmids capable of being transiently introduced into the 



host. 



The secretion vector may also contain a polyA signal such that the pclyA signal is 
located downstream of the gene inserted into the secretion vector. 

After the gene encoding the protein for which secretion is desired is inserted into the 
secretin vector, the secretion vector is introduced into the host cell, tissue, or organism usin* 
calcum phosphate precipitation, DEAE-Dextran, electroporation, ^some-medial 
transfecuon, viral particles or as naked DNA. The protein encoded by the inserted gene is 
then punfied or enriched from the supernatant using conventional techniques such as 
ammonium s ul fate precipitation, immunopreopitation, immunochromatography size 
exclusion chromatography, ion exchange chromatography, and HPLC. Alternatively the 
secreted protein may be in a sufficiently enriched or pure state in the supernatant or growth 
med ia of the host to permit it to be used for its intended purpose without further enrichment 

The signal sequences may also be inserted into vectors designed for gene therapy. In 
such vectors, the signal sequence is operably linked to a promoter such that mRNA 
transcnbed from the promoter encodes the signal peptide. A clorung site is located 
downstream of the signal sequence such that a gene encoding a protein whose secretion is 
de S ,red may readily be inserted into the vector and fused to the signal sequence. The vector is 
mtroduced into an appropriate host cell. The protein expressed from the promoter is secreted 
extracellularly, thereby producing a therapeutic effect. 
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The 5' ESTs may also be used to clone sequences located upstream of the 5' 
ESTs which are capable of regulating gene expression, including promoter sequences, 
enhancer sequences, and other upstream sequences which influence transcription or 
translation levels. Once identified and cloned, these upstream regulatory sequences may 
be used in expression vectors designed to direct the expression of an inserted gene in a 
desired spatial, temporal, developmental, or quantitative fashion. Example 58 describes 
a method for cloning sequences upstream of the extended cDNAs or 5' ESTs. 

2. Identification of Upstream Sequences With Pr^,; n g or Remi]tttnry 

EXAMPLE 58 

. Us * of Extended cDNAs or 5' F.STs to HonM Jostream S.n,,^, ^ ^ m|r rn . 

Sequences derived from extended cDNAs or 5' ESTs may be used to isolate the 
promoters of the corresponding genes using chromosome walking techniques. In one 
chromosome walking technique, which utilizes the GenomeWalker™ kit available from 
Clontech, five complete genomic DNA samples are each digested with a different restriction 
enzyme which has a 6 base recognition site and leaves a blunt end. Following digestion, 
oligonucleotide adapters are ligated to each end of the resulting genomic DNA fragments. 

For each of the five genomic DNA libraries, a first PCR reaction is performed 
according to the manufacturer's instructions (which are incorporated herein by reference) 
using an outer adaptor primer provided in the kit and an outer gene specific primer. The gene 
specific primer should be selected to be specific for the extended cDNA or 5' EST of interest 
and should have a melting temperature, length, and location in the extended cDNA or 5'EST 
which is consistent with its use in PCR reactions. Each first PCR reaction contains 5 ng of 
genomic DNA, 5 ul of 10X Tth reaction buffer, 0.2 mM of each dNTP, 0.2 uM each of outer 
adaptor primer and outer gene specific primer, 1. 1 mM of Mg^Ac^ and 1 ul of the Tth 
polymerase SOX mix in a total volume of 50 ul. The reaction cycle for the first PCR reaction 
is as follows: 1 min - 94°C / 2 sec - 94'C, 3 min - 72°C (7 cycles) / 2 sec - 94°C. 3 min - 
67°C(32cycles)/5min-67°C. 

The product of the first PCR reaction is diluted and used as a template for a 
second PCR reaction according to the manufacturer's instructions using a pair of nested 
primers which are located internally on the amplicon resulting from the first PCR 
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react™. .For example, 5 ul of the reaction product of the first PCR reaction mixture 
may be diluted 180 time, Reactions are made in a 50 u. volume having a composition 
.denfcal to that of the first PCR reaction except the nested primers are used. The first 
nested primer is specific for the adaptor, and is provided with the GenomeWalker™ kit 
The second nested primer is specific for the particular extended cDNA or 5' EST for 
which the promoter is to be cloned and should have a melting temperature, length, and 
location in th* 

" "~ ur D tM whlch 's consistent with its use in PCR 

reactions. The reaction parameters of the second PCR reaction are as follows- 1 min 
94°C / 2 sec - 94°C, 3 min - 72»C (6 cycles) / 2 sec - 94'C. 3 min - 67°C (25 cycles) / 5 
min - 67°C. The product of the second PCR reaction is purified, cloned, and sequenced ' 
using standard techniques. 

Alternatively, two or more human genomic DNA libraries can be constructed by 
ustng two or more restriction enzyme, The digested genomic DNA is cloned into vectors 
whtch can be converted into single stranded, circular, or linear DNA. A biotinylated 
oligonucleotide comprising at least 15 nucleotides from the extended cDNA or 5' EST 
sequence is hybridized to the single stranded DNA. Hybrids between the biotinylated 
ohgonucleotide and the single stranded DNA containing the extended cDNA or EST 
sequence are isolated as described in Example 29 above. Thereafter, the single stranded 
DNA containing the extended cDNA or EST sequence is released from the beads and 
converted into double stranded DNA using a primer specific for the extended cDNA or 5' 
EST sequence or a primer corresponding to a sequence included in the cloning vector The 
resulting double stranded DNA is transformed intc bacteria. DNAs containing the 5' EST or 
extended cDNA sequences are identified by colony PCR or colony hybridization. 

Once the upstream genomic sequences have been cloned and sequenced as described 
above, prospective promoters and transcription start sites within the upstream sequences may 
be identified by comparing the sequences upstream of the extended cDNAs or 5' ESTs with 
databases containing known transcription start sues, transcription factor binding sites, or 
promoter sequences. 

In addition, promoters in the upstream sequences may be identified using promoter 
reporter vectors as described in Example . 
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EXAMPLE 59 
I dentification of Pmmnt mjaflBDd^^ 

Th. genome sequences upstream of the emended cDNAs or 5' ESTs are cloned into 
a s.tab,e promoter reporter vector, such as the pSEAP-Basic, pSEAP-Enhancer pM . 
Bas,, pPg ,. EnWr , or pEQF?A promoter RepQrter ^ ^ ^ ^ 

onetly, each of thesp 

t ' " raore ' nclu<,e m «Pl= cloning sites positioned 

upstream of a reporter gene encoding a readiiy assayable protein such as secret afcaline 
phosphatase, P gataosidase, or ff een fluorescent protein . The ^ 
extended cDNAs or , ESTs are inserted utto the Coning sites upsueam of the reporter gene 
"^onenutionsartdin^ucedtoanappropnatehostce,,. Thelevel of reporter proteh 
. -sayed and compared to the ieve. obtaned from a vector which lacks an htser, in the 
s,,e The presence of an elevated expression ,eve! ,„ the vector contain^ the ^ 
- respect ,o the controi veaor indicates the presence of a promote, 
necessary, the upsn-eam sequences can be Coned into vectors which contain an enhancer for 
ausnennng t^tion leV els ta weak promoter sendees. A si^nc™ ievel of 
express above that observed with the vector iacking an hser, indtcates that a promoter 
sequence is present in the inserted upstream sequence. 

Appropriate host cells for the promoter repotter vectors may be chosen based on the 
results ofthe above described detention of expression patten, of the extended cDNAs 
- ESTs. For exaapie, if the expression pattern aralysis Mca ,es tha, the niRNA 
corresponding to , pardoular ex^ed cDNA or , EST is expressed b fibroblasts the 
promoter reporter vector may be introduced into a human fibroblast cell Ike 

Promoter sequences within the upstream genomic DNA may be taher defined by 
consttucdng nested dCenons in the upstream DNA using convention* techrioues such a 
Exonudease m digestion. The reefing deletion fra^ents can be re „ed m ,o the promoter 

reporter vector to determhte whether the deletion has reduced or obliterated promoter 
aannr, „ thjs way , the iamMm ^ _ ^ ^ ^ 

« regular sites , he promote, may be identified using site directed 

mutagenests or Me, scan™ g to obliterate potent, transition ftctor bMng ^ ^ 
me promoter utdi^y or in combination. The effects of these mutations on transcription 
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levels may be determined by inserting the mutations into the cloning sites in the promoter 
reporter vectors. 



EXAMPLE 60 
CIpniiiK nnri [rlrmificaiinn Prpm ?tr|r 

Using Ihc method described i„ Exan ip lc 58 above with 5' ESTs. sequences upstream 

of several 

"""" wo, "S " K P™ ,cr P'™s UOU AAG ATG GAG ATA GTA 

TTG CCT G (SEQ ID NO:29) and CTG CCA TGT ACA TGA TAG AGA GAT TC (SEQ 
ID NO:30), the promoter having the internal designation P13H2 (SEQ ID NO:3l) was 
obtained. 

Using the primer pairs GTA CCA GGGG ACT GTG ACC ATT GC (SEQ ID 
NO:32) and CTG TGA CCA TTG CTC CCA AGA GAG (SEQ ID N0.33), the promoter 
having the internal designation P15B4 (SEQ ID NO:34) was obtained. 

Using the primer pairs CTG GGA TGG AAG GCA CGG TA (SEQ ID NO 35) and 
GAG ACC ACA CAG CTA GAC AA (SEQ ID NO:36). the promoter having the internal 
designation P29B6 (SEQ ID NO:37) was obtained. 

Figure 4 provides a schematic description of the promoters isolated and the way they 
are assembled with the corresponding 5' tags. The upstream sequences were screened for the 
presence of motifs resembling transcription factor binding sites or known transcription start 
sites using the computer program Matlnspector release 2.0, August 1996. 

Table VII describes the transcription factor binding sites present in each of these 
promoters. The columns labeled matrice provides the name of the Matlnspector matrix used 
The column labeled position provides the 5' position of the promoter site. Numeration of the 
sequence starts from the transcription site as determined by matching the genomic sequence 
with the 5' EST sequence. The column labeled -orientation- indicates the DNA strand on 
which the site is found, with the + strand being the coding strand as determined by matching 
the genomic sequence with the sequence of the 5' EST. The column labeled "score" provides 
the Matlnspector score found for this site. The column labeled "length" provides the length 
of the site in nucleotides. The column labeled "sequence" provides the sequence of the site 
found. 
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Bactenal clones containing plasmids conuuning the promoter sequences described 
above described above are presently stored in the inventor's laboratories under the interna, 
■dentation numbers provided above. The inserts may be recovered from the deposited 
matenals by growing an aliquot of the appropriate bacteria, clone in the appropriate medium 
The P .asmid DNA can then be iso.ated using p.asmid isolation procedures ^miliar to those 

sailed in the art such as Valine lysis mmipreps or large scale alkahne .ysis P .asmid isolation 

procedures. If desireH th* 

„„„ imy De mrtner ennched by centrifijgadon on a 
ce S1 um chloride gradient, size exclusion chromatography, or anion exchange chromatography. 
The p.asmid DNA obtained using these procedures may then be manipulated using standard 
Coning techniques familiar to those skilled in the an. Alternatively, a PGR can be done with 
pnmers designed at both ends of the EST insertion. The PGR product which corresponds to 
the 5' EST can then be manipulated using standard cloning techniques familiar to those skilled 



in the art 



The promoters and other regulatory sequences located upstream of the extended 
cDNAs or 5' ESTs may be used to design expression vectors capable of directing the 
express^ of an inserted gene in a desired spatial, temporal, developmental, or quantitative 
manner. A promoter capable of directing the desired spatia!, temporal, developmental and 
quanntative patterns may be selected usmg the results of the expression analysis described in 
Exam P .e 26 above. For example, if a promoter which confers a high level of expression in 
muscle « desired, the promoter sequence upstream of an extended cDNA or 5' EST derived 
from an mRNA which is expressed at a high level in muscle, as determined by the method of 
Example 26, may be used in the expression vector. 

Preferably, the desired promoter is placed near multiple restriction sites to facilitate 
the Corung of the desired insert downstream of the promoter, such that the promoter is able 
to dnve expression of the inserted gene. The promoter may be bserted in conventional 
nudoc acid backbones designed for extrachromosornal replication, Ration into the host 
chromosomes or transient expression. Suitable backbones for the present expression vectors 
■nclude retroviral backbones, backbones from eulcaiyotic episomes such as SV40 or Bovine 
Pap,lloma Virus, backbones from bacterial episomes, or artificial chromosomes 
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Preferably, the expression vectors also include a polyA signal downstream of the 
multiple restriction sites for directing the polyadenylation of mRNA transcribed from the gene 
inserted into the expression vector. 

Following the identification of promoter sequences using the procedures of Examples 
5 58-60, proteins which interact with the promoter may be identified as described in Example 
61 below. 

EXAMPLi: 61 

Identification of Proteins Which Interact with Promoter Seouences Upstream 
1° Regulatory Sequences, or mRNA 

Sequences within the promoter region which are likely to bind transcription factors 
may be identified by homology to known transcription factor binding sites or through 
conventional mutagenesis or deletion analyses of reporter plasmids containing the promoter 
sequence. For example, deletions may be made in a reporter plasmid containing the promoter 

15 sequence of interest operably linked to an assayable reporter gene. The reporter plasmids 
carrying various deletions within the promoter region are transfected into an appropriate host 
cell and the effects of the deletions on expression levels is assessed. Transcription factor 
binding sites within the regions in which deletions reduce expression levels may be further 
localized using site directed mutagenesis, linker scanning analysis, or other techniques familiar 

20 to those skilled in the art. 

Nucleic acids encoding proteins which interact with sequences in the promoter 
may be identified using one-hybrid systems such as those described in the manual 
accompanying the Matchmaker One-Hybrid System kit available from Clontech (Catalog 
No. K1603-1), the disclosure of which is incorporated herein by reference. Briefly, the 

25 Matchmaker One-hybrid system is used as follows. The target sequence for which it is 
desired to identify binding proteins is cloned upstream of a selectable reporter gene and 
integrated into the yeast genome. Preferably, multiple copies of the target sequences are 
inserted into the reporter plasmid in tandem. A library comprised of fusions between 
cDNAs to be evaluated for the ability to bind to the promoter and the activation domain 

30 of a yeast transcription factor, such as GAL4, is transformed into the yeast strain 
containing the integrated reporter sequence. The yeast are plated on selective media to 
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select cells expressing the selectable marker linked to the prompter sequence. The 
colonies which grow on the selective media contain genes encoding proteins which bind 
the target sequence. The inserts in the genes encoding the fusion proteins are further 
characterized by sequencing. In addition, the inserts may be inserted into expression 
5 vectors or in vitro transcription vectors. Binding of the polypeptides encoded by the 
inserts to the promoter DNA may be confirmed by techniques familiar to those skilled in 
the art, such as gel shift analysis "or DNAse protection analysis. 



VH Use of 5' ESTs (or cDNAs or Genomic DNAs Obtainable Therefrom) in Gene 
10 Therapy 

The present invention also comprises the use of 5'ESTs (or cDNA or genomic DNA 
obtainable therefrom) in gene therapy strategies, including antisense and triple helix strategies 
as described in Examples 62 and 63 below. In antisense approaches, nucleic acid sequences 
complementary to an mRNA are hybridized to the rnRNA intracellular^, thereby blocking the 

1 5 expression of the protein encoded by the mRNA. The antisense sequences may prevent gene 
expression through a variety of mechanisms. For example, the antisense sequences may 
inhibit the ability of ribosomes to translate the mRNA. Alternatively, the antisense sequences 
may block transport of the mRNA from the nucleus to the cytoplasm, thereby limiting the 
amount of mRNA available for translation. Another mechanism through which antisense 

20 sequences may inhibit gene expression is by interfering with mRNA splicing. In yet another 
strategy, the antisense nucleic acid may be incorporated in a ribozyme capable of specifically 
cleaving the target mRNA. 



EXAMPLE 62 

25 Preparation and Use of Antisense Oligonucleotides 

The antisense nucleic acid molecules to be used in gene therapy may be either DNA 
or RNA sequences. They may comprise a sequence complementary to the sequence of the 
5'EST (or cDNA or genomic DNA obtainable therefrom). The antisense nucleic acids 
should have a length and melting temperature sufficient to permit formation of an intracellular 

30 duplex with sufficient stability to inhibit the expression of the mRNA in the duplex. Strategies 
for designing antisense nucleic acids suitable for use in gene therapy are disclosed in Green el 
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ai, Arm. Rev. Biochem. 55:569-597, 1986; and Izant and Weintraub, Cell 36:1007-1015, 
1 984, which are hereby incorporated by reference. 

In some strategies, antisense molecules are obtained from a nucleotide sequence 
encoding a protein by reversing the orientation of the coding region with respect to a 
5 promoter so as to transcribe the opposite strand from that which is normally transcribed in the 
cell. The antisense molecules may be transcribed using in vitro transcription systems such as 
those which employ T7 or SP6 polymerase to generate the transcript. Another approach 
involves transcription of the antisense nucleic acids in vivo by operably linking DNA 
containing the antisense sequence to a promoter in an expression vector. 

10 Alternatively, oligonucleotides which are complementary to the strand normally 

transcribed in the cell may be synthesized in vitro. Thus, the antisense nucleic acids are 
complementary to the corresponding mRNA and are capable of hybridizing to the mRNA to 
create a duplex. In some embodiments, the antisense sequences may contain modified sugar 
phosphate backbones to increase stability and make them less sensitive to RNase activity. 

1 5 Examples of modifications suitable for use in antisense strategies are described by Rossi et al., 
Pharmacol. Ther. 50(2):245-254, 1991, which is hereby incorporated by reference. 

Various types of antisense oligonucleotides complementary to the sequence of the 
5'EST (or cDNA or genomic DNA obtainable therefrom) may be used. In one preferred 
embodiment, stable and semi-stable antisense oligonucleotides described in International 

20 Application No. PCT WO94/23026, hereby incorporated by reference, are used. In these 
molecules, the 3' end or both the 3' and 5' ends are engaged in intramolecular hydrogen 
bonding between complementary base pairs. These molecules are better able to withstand 
exonuclease attacks and exhibit increased stability compared to conventional antisense 
oligonucleotides. 

25 ^ another preferred embodiment, the antisense oligodeoxynucleotides against herpes 

simplex virus types 1 and 2 described in International Application No. WO 95/04141, hereby 

incorporated by reference, are used. 

In yet another preferred embodiment, the covalentiy cross-linked antisense 

oligonucleotides described in International Application No. WO 96/31523, hereby 
30 incorporated by reference, are used. These double- or single-stranded oligonucleotides 

comprise one or more, respectively, inter- or intra-oligonucleotide covalent cross-linkages, 
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wherein the linkage consists of an amide bond between a primary amine group of one strand 
and a carboxyl group of the other strand or of the same strand, respectively, the primary 
amine group being directly substituted in the 2' position of the strand nucleotide 
monosaccharide ring, and .the carboxyl group being carried by an aliphatic spacer group 
5 substituted on a nucleotide or nucleotide analog of the other strand or the same strand, 
respectively. 

The antisense oligodeoxynucleotides and oligonucleotides disclosed in International 
Application No. WO 92/18522, incorporated by reference, may also be used. These 
molecules are stable to degradation and contain at least one transcription control recognition 

10 sequence which binds to control proteins and are effective as decoys therefore. These 
molecules may contain "hairpin" structures, "dumbbell" structures, ''modified dumbbell" 
structures, "cross-linked" decoy structures and "loop" structures. 

In another preferred embodiment, the cyclic double-stranded oligonucleotides 
described in European Patent Application No. 0 572 287 A2, hereby incorporated by 

15 reference are used. These ligated oligonucleotide "dumbbells'* contain the binding site for a 
transcription factor and inhibit expression of the gene under control of the transcription factor 
by sequestering the factor. 

Use of the closed antisense oligonucleotides disclosed in International Application 
No. WO 92/19732, hereby incorporated by reference, is also contemplated. Because these 

20 molecules have no free ends, they are more resistant to degradation by exonucleases than are 
conventional oligonucleotides. These oligonucleotides may be multifunctional, interacting 
with several regions which are not adjacent to the target mRNA. 

The appropriate level of antisense nucleic acids required to inhibit gene expression 
may be determined using in vitro expression analysis. The antisense molecule may be 

25 introduced into the cells by diffusion, injection, infection, transfection or h-region-mediated 
import using procedures known in the art. For example, the antisense nucleic acids can be 
introduced into the body as a bare or naked oligonucleotide, oligonucleotide encapsulated in 
lipid, oligonucleotide sequence encapsidated by viral protein, or as an oligonucleotide 
operably linked to a promoter contained in an expression vector. The expression vector may 

30 be any of a variety of expression vectors known in the art, including retroviral or viral vectors, 
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vectors capable of extrachromosomal replication, or integrating vectors. The vectors may be 
DNAorRNA. . 

The antisense molecules are introduced onto cell samples at a number of different 
concentrations preferably between lxlO' ,0 M to lxl0 4 M. Once the minimum concentration 
5 that can adequately control gene expression is identified, the optimized dose is translated into 
a dosage suitable for use in vivo. For example, an inhibiting concentration in culture of IxlO' 7 
translates into a dose of approximately 0.6 mg/kg bodyweight. Levels of oligonucleotide 
approaching 100 mg/kg bodyweight or higher may be possible after testing the toxicity of the 
oligonucleotide in laboratory animals. It is additionally contemplated that cells from the 
10 vertebrate are removed, treated with the antisense oligonucleotide, and reintroduced into the 
vertebrate. 

It is further contemplated that the antisense oligonucleotide sequence is incorporated 
into a ribozyme sequence to enable the antisense to specifically bind and cleave its target 
mRNA. For technical applications of ribozyme and antisense oligonucleotides see Rossi et 
15 aL, supra. 

In a preferred application of this invention, the polypeptide encoded by the gene is 
first identified, so that the effectiveness of antisense inhibition on translation can be monitored 
using techniques that include but are not limited to antibody-mediated tests such as RIAs and 
ELIS A, functional assays, or radiolabeling. 

20 The 5 ' ES Ts of the present invention (or cDNAs or genomic DNAs obtainable 

therefrom) may also be used in gene therapy approaches based on intracellular triple helix 
formation. Triple helix oligonucleotides are used to inhibit transcription from a genome. 
They are particularly useful for studying alterations in cell activity as it is associated with a 
particular gene. The 5' EST sequences (or cDNAs or genomic DNAs obtainable therefrom) 

25 of the present invention or, more preferably, a portion of those sequences, can be used to 
inhibit gene expression in individuals having diseases associated with expression of a 
particular gene. Similarly, a portion of 5' EST sequences (or cDNAs or genomic DNAs 
obtainable therefrom) can be used to study the effect of inhibiting transcription of a particular 
gene within a cell. Traditionally, homopurine sequences were considered the most useful for 

30 triple helix strategies. However, homopyrimidine sequences can also inhibit gene expression. 
Such homopyrimidine oligonucleotides bind to the major groove at 
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homopurine:homopyrimidine sequences. Thus, both types of sequences from the 5'EST or 
from the gene corresponding to the 5 'EST are contemplated within the scope of this 
invention. 

5 EXAMPLE 63 

Preparation and Use of Triple Helix Probes 
The sequences of the 5' ESTs (or cDNAs or genomic DNAs obtainable therefrom) 
are scanned to identify 10-mer to 20-mer homopyrimidine or homopurine stretches which 
could be used in triple-helix based strategies for inhibiting gene expression. Following 
10 identification of candidate homopyrimidine or homopurine stretches, their efficiency in 
inhibiting gene expression is assessed by introducing varying amounts of oligonucleotides 
containing the candidate sequences into tissue culture cells which normally express the target 
gene. The oligonucleotides may be prepared on an oligonucleotide synthesizer or they may 
be purchased commercially from a company specializing in custom oligonucleotide synthesis, 
1 5 such as GENSET, Paris, France. 

The oligonucleotides may be introduced into the cells using a variety of methods 
known to those skilled in the art, including but not limited to calcium phosphate precipitation, 
DEAE-Dextran, electroporation, liposome-mediated transfection or native uptake. 

Treated cells are monitored for altered cell function or reduced gene expression using 
20 techniques such as Northern blotting, KNase protection assays, or PCR based strategies to 
monitor the transcription levels of the target gene in cells which have been treated with the 
oligonucleotide. The cell functions to be monitored are predicted based upon the homologies 
of the target gene corresponding to the extended cDNA from which the oligonucleotide was 
derived with known gene sequences that have been associated with a particular function. The 
25 cell functions can also be predicted based on the presence of abnormal physiologies within 
cells derived from individuals with a particular inherited disease, particularly when the 
extended cDNA is associated with the disease using techniques described in Example 56. 

The oligonucleotides which are effective in inhibiting gene expression in tissue culture 
cells may then be introduced in vivo using the techniques described above and in Example 62 
30 at a dosage calculated based on the in vitro results, as described in Example 62, 
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In some embodiments, the natural (beta) ancmers of the oligonucleotide units can be 
replaced with alpha anomers to render the oligonucleotide more resistant to nucleases. 
Further, an intercalating agent such as ethidium bromide, or the like, can be attached to the 3' 
end of the alpha oligonucleotide to stabilize the triple helix. For information on the 
5 generation of oligonucleotides suitable for triple helix formation see Griffin et a/,, Science 
245:967-971, 1989, which is hereby incorporated by this reference. 

EXAMPLE 64 

Use of cDNAs Obtained Using the 5' ESTs to Express an Encoded Protein in a Host 
10 Organism 

The cDNAs obtained as described above using the 5' ESTs of the present invention 
may also be used to express an encoded protein in a host organism to produce a beneficial 
effect. In such procedures, the encoded protein may be transiently expressed in the host 
organism or stably expressed in the host organism. The encoded protein may have any of the 
15 activities described above. The encoded protein may be a protein which the host organism 
lacks or, alternatively, the encoded protein may augment the existing levels of the protein in 
the host organism. 

A full length extended cDNA encoding the signal peptide and the mature protein, or 
an extended cDNA encoding only the mature protein is introduced into the host organism. 

20 The extended cDNA may be introduced into the host organism using a variety of techniques 
known to those of skill in the art. For example, the extended cDNA may be injected into the 
host organism as naked DNA such that the encoded protein is expressed in the host organism, 
thereby producing a beneficial effect. 

Alternatively, the extended cDNA may be cloned into an expression vector 

25 downstream of a promoter which is active in the host organism. The expression vector may 
be any of the expression vectors designed for use in gene therapy, including viral or retroviral 
vectors. The expression vector may be directly introduced into the host organism such that 
the encoded protein is expressed in the host organism to produce a beneficial effect. In 
another approach, the expression vector may be introduced into cells in vitro. Cells 

30 containing the expression vector are thereafter selected and introduced into the host 
organism, where they express the encoded protein to produce a beneficial effect. 
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EXAMPLE 65 

Use of Signal Peptides Encode d by 5' EST* or Seouences obtained Therefrom 

to Import Proteins Into (VI k 
The short core hydrophobic region (h) of signal peptides encoded by the 5'ESTS or 
5 extended cDNAs derived from SEQ ID NOs: 38-305 may also be used as a carrier to import 
a peptide or a protein of interest, so-called cargo, into tissue culture cells (Lin et ai. J. Biol. 
Chem., 270: 14225-14258, 1995; Du et ai, J. Peptide Res., 51: 235-243, 1998; Rojas et ai. 
Nature Biotech., 16: 370-375, 1998). 

When cell permeable peptides of limited size (approximately up to 25 amino acids) 
10 are to be translocated across cell membrane, chemical synthesis may be used in order to add 
the h region to either the C-terminus or the N-terminus to the cargo peptide of interest. 
Alternatively, when longer peptides or proteins are to be imported into cells, nucleic acids can 
be genetically engineered, using techniques familiar to those skilled in the art, in order to link 
the extended cDNA sequence encoding the h region to the 5' or the 3' end of a DNA 
sequence coding for a cargo polypeptide. Such genetically engineered nucleic acids are then 
translated either in vitro or in vivo after transfection into appropriate cells, using conventional 
techniques to produce the resulting cell permeable polypeptide. Suitable hosts cells are then 
simply incubated with the cell permeable polypeptide which is then translocated across the 
membrane. 

This method may be applied to_.study diverse intracellular functions and cellular 
processes. For instance, it has been used to probe functionally relevant domains of 
intracellular proteins and to examine protein-protein interactions involved in signal 
transduction pathways (Lin et ai, supra, Lin et ai, J. Biol. Chem., 271: 5305-5308, 1996; 
Rojase/o/., J. Biol. Chem., 271: 27456-27461, 1996; Liu et ai, Proc. Natl. Acad Sci. USA, 
25 93: 11819-11824, 1996; Rojas etai, Bioch. Biophys. Res. Commun., 234: 675-680, 1997). 

Such techniques may be used in cellular therapy to import proteins producing 
therapeutic effects. For instance, cells isolated from a patient may be treated with imported 
therapeutic proteins and then re-introduced into the host organism. 

Alternatively, the h region of signal peptides of the present invention could be used in 
30 combination with a nuclear localization signal to deliver nucleic acids into cell nucleus. Such 
oligonucleotides may be antisense oligonucleotides or oligonucleotides designed to form 
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triple helixes, as described in examples 62 and 63 respectively, in order to inhibit processing 
and/or maturation of a target cellular RNA. 

As discussed above, the cDNAs or portions thereof obtained using the 5' ESTs of the 
5 present invention can be used for various purposes. The polynucleotides can be used to 
express recombinant protein for analysis, characterization or therapeutic use; as markers for 
tissues in which the corresponding protein is preferentially expressed (either constitutively or 
at a particular stage of tissue differentiation or development or in disease states); as molecular 
weight markers on Southern gels; as chromosome markers or tags (when labeled) to identify 

10 chromosomes or to map related gene positions; to compare with endogenous DNA 
sequences in patients to identify potential genetic disorders; as probes to hybridize and thus 
discover novel, related DNA sequences; as a source of information to derive PCR primers for 
genetic fingerprinting; for selecting and making oligomers for attachment to a "gene chip" or 
other support, including for examination for expression patterns; to raise anti-protein 

15 antibodies using DNA immunization techniques and as an antigen to raise anti-DNA 
antibodies or elicit another immune response. Where the polynucleotide encodes a protein 
which binds or potentially binds to another protein (such as, for example, in a receptor-ligand 
interaction), the polynucleotide can also be used in interaction trap assays (such as, for 
example, that described in Gyuris el a/., Cell 75:791-803, 1993, the disclosure of which is 

20 hereby incorporated by reference) to identify polynucleotides encoding the other protein with 
which binding occurs or to identify inhibitors of the binding interaction. 

The proteins or polypeptides provided by the present invention can similarly be used 
in assays to determine biological activity, including in a panel of multiple proteins for high- 
throughput screening; to raise antibodies or to elicit another immune response; as a reagent 

25 (including the labeled reagent) in assays designed to quantitatively determine levels of the 
protein (or its receptor) in biological fluids; as markers for tissues in which the corresponding 
protein is preferentially expressed (either constitutively or at a particular stage of tissue 
differentiation or development or in a disease stau); and, of course, to isolate correlative 
receptors or ligands. Where the protein binds or potentially binds to another protein (such as, 

30 for example, in a receptor-ligand interaction), the protein can be used to identify the other 
protein with which binding occurs or to identify inhibitors of the binding interaction. Proteins 
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involved in these binding interactions can also be used to screen for peptide or small molecule 

inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade 

or kit format for commercialization as research products. 
5 Methods for performing the uses listed above are well known to those skilled in the 

art. References disclosing such methods include without limitation Molecular Cloning; A 

Laboratory Manual, 2d ed. f Cold Spring Harbor Laboratory Press, Sambrook,. Fritsch and 

Maniatis eds., 1989, and Methods in Enzymology; Guide to Molecular Cloning Techniques, 

Academic Press, Berger and Kimmel eds., 1 987, 
10 Polynucleotides and proteins of the prese;u invention can also be used as nutritional 

sources or supplements. Such uses include without limitation use as a protein or amino acid 

supplement, use as a carbon source, use as a nitrogen source and use as a source of 

carbohydrate. In such cases the protein or polynucleotide of the invention can be added to 

the feed of a particular organism or can be administered as a separate solid or liquid 
15 preparation, such as in the form of powder, pills, solutions, suspensions or capsules. In the 

case of microorganisms, the protein or polynucleotide of the invention can be added to the 

medium in or on which the microorganism is cultured. 

Although this invention has been described in terms of certain preferred embodiments, 

other embodiments which will be apparent to those of ordinary skill in the an in view of the 
20 disclosure herein are also within the scope of this invention. Accordingly, the scope of the 

invention is intended to be defined only by reference to the appended claims. All documents 

cited herein are incorporated herein by reference in their entirety. 
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INTERNAL 


NO. 


CATEGORY 






DESIGNATION 


1D38 


new 


u.o 


nean 


25-13-1-H10-PU 


ID39 


new 


Ii 
i*+ 


rciai Kianey 


:>8-47-2-Bl 1-PU 


[D40 


new 




Dystrophic muscle 


29-3-3-H8-PU 


rD4l 


new 




Fetal kidney 


58-4-2-A3-PU 


ID42 


new 


1 1 0 


Kidney 


21-10-4-G1-PU 


ID43 


new 


I l.J 


Fetal kidney 


58-27-3*3 10-PU 


ED44 


new 


1ft 7 


Fetal kidney 


58-35-2-F10-PU 


ED45 


new 


1ft 7 
1U, / 


Fetal kidney 


58-37-2-G10-PU 


ID46 


new 


Ift (\ 

1U.U 


Dystrophic muscle 


29-1 l-l-Cl I-PU 


rD47 


new 


1ft 

111 


Fetal kidney 


58-20-4-G7-PU 


ID48 


new 


10 


rLiai Kiuney 


58-2-4-E9-PU 


ED49 


new 


9.6 


1 ciai Kianey 


:>8-37-3-D8-PU 


ID50 


new 


9.5 


rciai KiQitCy 


58-46-1 -F 1-PU 


ID51 


new 


9.2 


rWctmrihir* mite/*!* 


ft a T\o Tit r 

2y-y-4-D8-Pu 


ED52 


new 


9.2 


\ji iicp!*» 


1 /< i" 1 ^ Tiff 

2/-10-4-C6-PU 


1D53 


new 


8.3 


Heart 


0/0-4-H9-PU 


ID54 


new 


8.1 




eg t I lji rjT I 


ID55 


new 


8 






ED56 


new 


7.9 


Fpful Wirln^v 


3504-2-L2-PU 


ID57 


new 


7.9 


Heart 


K ft 1 AT rjf 1 

zj-V-j-Aj-PU 


ID58 


new 


7.9 


r^vctrnnli in mucrlp 


OQ it •) ri m 1 

zy-i i-j-rl-PU 


1D59 


new 


7.9 


rcidj luuncy 


^8-32-3-Go-PU 


ID60 


new 


7.8 


rcidi Kjcmcy 


•CO 1^ ^ \tO Tit f 

^8-22-2-H8-PU 


ID61 


new 


7.8 


rwidi Kianey 


COT 1 t r 1 r^r t 

58-2-4-H4-PU 


D62 


new 


7.8 


ncdfi 


67-4-3-G3-PU 


ID63 


new 


7.8 


I vial nJUIICY 


38-24-1-01 1-PU 


.D64 


new 


7.7 


4 HdJ tUtlllcy 


CO in t [ii nr r 

58-19-3-HI-PU 


ID65 


new 


7.5 




*Ifl_J C A D 1 1 DT r 

jo-4j-4-d1 1-rU 


ID66 


new 


7.3 


Fetal kidnev 


jo— 4-f -Z-UJ-rU 


ID67 


new 


7.2 


Dvstronhie mnvlf* 


ZV-J-J-c/-rU 


ID68 


new 


Tl 


Qv^trnnhir mncrlp 


ZV-lZ-J-AJ-rU 


ID69 


new 


7.1 


1 ciai isjuitCy 


35-14-2-B3-PU 


ID70 


new 


7.1 


Fptnl k"if!nf*v 


co in *j nn dii 
JO-lU-J-Ut2-rU 


CD7I 


new 


7 


Ff*tal IciHnpv 


CO /T ^ fjf T 

jo-o-^-t5-rU 


ID72 


new 


7 


Ovctrnnnir* miicd'* 


z>-/-i-Li-PU 


ID73 


new 


6.9 


1 z-i.m fsjuiicy 


DiS-zo-4-AlZ-PU 


ED74 


new 


6.9 


Fetal kidnev 


JO- / -Z-rty*rU 


ID75 


new 


6.9 


Fetal kidney 


58-14-2-D5-PU 


ID76 


new 


6.7 


Fetal kidney 


58-3-4-EI-PU 


D77 


new 


6.7 


Fetal kidney 


58-43-4 -G3-PU 


ID78 


new 


6.7 


Fetal kidney 


58-n-l-GiO-PU 


ID79 


new 


6.6 


Fetal kidney 


58-4-4-G2-PU 


ID80 


new 


6.6 


Fetal kidney 


58-41-3-D6-PU 


[D8I 


new 


6.6 


Heart 


25-8-2-H10-PU 


ID82 


new 


6.5 


Muscle 


27-18-4-E5-PU 


rD83 


new 


6.4 


Dystrophic muscle 


29-4-1-G6-PU 


ID84 


new 


6.4 


Muscle 


27-10-2-Bl-PU 


rD85 


new 


6.4 


Fetal kidney 


58-38-1-E5-PU 


ID86 


new 


6.3 


Muscle 


27-4-3-D9-PU 



WO 99/06554 



SEQ. ID 
NO. CATEGORY 



IVo I 


new 


UJoo 


new 


rnfto 

LL/&7 


new 




new 


IxJJ 1 


new 


mo) 


new 




new 


ID94 


1IC>V 


ii/ ✓ ^ 


new 


ID96 


new 


ID97 


new 


ID98 


uov 


ID99 


new 


ID 100 


new 


ID101 


new 


ID 102 


IICW 


ID 103 


new 


ID 104 


new 


ID105 


new 


ID106 




ID107 


new 


ID108 


new 


ID 109 


new 


ID110 


new 


IDIU 


new 


ED112 


new 


EDI 13 


new 


EDI 14 


new 


EDI 15 


new 


EDI 16 


new 


EDI 17 


new 


ID118 


new 


EDI 19 


new 


ID120 


new 


ID121 


new 


ED122 


new 


ID123 


new 




new 


ID125 


new 


ID126 


new 


ID127 


new 


ID128 


new 


ED129 


new 


TD130 


new 


mni 


new 


ED132 


new 


LD133 


new 


ED134 


new 


ID135 


new 


ED136 


new 


DD137 


new 
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ttcct nr 


INTERNAL 




bUURLb 


DESIGNATION 


O.J 


Fetal kidney 


58-53-1-G1-PU 


O.J 


Fetal kidney 


58-7-3-F6-PU 


D.J 


Heart 


25-7-2-BI2-PU 


ft 1 


Fetal kidney 


58-16-3-Ell-PU 


u 


Fetal kidney 


58-15^J-C2-PU 


A 

V 


Fetal kidney 


58-34-3-A9-PU 


5.9 


rcidi Kiuney 


58-I6-1-E1-PU 


5.9 




J5-4-3-E6-PU 


5.9 


rcidt Niuiicy 


CO 11 ^ 13 1 i mi 

58-37-3-Bl 1-PU 


5.9 


rt,idi Kiuney 


5o-35-3-C6-Pu 


5.8 


rcLdl KlUflC} 


58-35-1-D9-PU 


5 8 


Fetal kidney 


58-26-3-B2-PU 


5.7 


rcidi kiuucv 


J8-48-1-F8-PU 


5.7 


rcidi muiicv 


JS-27-1--A6-PU 


5.7 


rcidi tuunc^ 


CO *\£L t T\ 1 TIT T 

55-26-3-D1-PU 


5.7 


tviUSCie 


27-19-*-B4-PU 


5.6 


rcidi tuuney 


fcO 11 1 ni nit 

38-23-3-B2-PU 


5.5 


ncdi i 


2>l-2-Cl-PU 


5.5 


r cr.ai KJuney 


J8-14-3-F10-PU 


5.5 


i viui Kjuney 


58-25-1-E1 1-PU 


5.5 




27-9-4-A10-PU 


5.5 


OvdJ I 


25-4-2-D8-PU 


5.4 


Fpfal IriHnpv 
l viol IX1U41GY 


JO-iV*J-uo-rU 


5.4 


FtM.il IfiHnpv 


CQ _1 _A PC DT f 


5.4 


Fetal kiHnf*v 


CO *>J *> tjt nr I 


5.4 


Muscle 


i7-ii ? r*« di i 

£. i~\ 1 •Z-Lo-ru 


5.4 


Fetal kidnev 


jo—* 1-Z-c.j-rU 


5.3 


Muscle 


17.71 1 PT T 

Z /-iZ-l-UOTU 


5.3 


DvsLronhic miKrlt 1 




5.3 


Fetal kidnev 




5.2 


Fi!tal kidnev 




5.2 


Fetal kidnev 


>Q_n ^ n Ci DT T 


5.2 


Fetal kidnrv 


J0-Z4-Z-u2-rU 


5.2 


Fptnl IfiHnpv 


jcS-zy-l-A3-PU 


5.1 




jlS-zo-l-08-PU 


5.1 


rcidi tuuiiey 


J5-29-4-G12-PU 


5.1 


lvj atropine muscie 


29-8-3-E8-PU 


5.1 


L/jrbUOpiUC iTlUSCIC 


TOT A 1 TM f 

29-3-4-C1-PU 


5 


rwidi tviuncy 


CO 1*7 *1 Til TiT T 

J5-17-2-H1-PU 


5 


i cidi KJuney 


J5-9-3-E3-PU 


5 


Ml! CP If* 


/ /-l v-j-u /-rU 


5 


i -tal kidney 


58-41-3-B4-PU 


5 


Dystrophic muscle 


29-7-4-G7-PU 


5 


Muscle 


27-9*3 -D4-PU 


4.9 


Kidney 


21-3-4-C5-PU 


4.9 


Mean 


25-11-2-D6-PU 


4.9 


Heart 


67-7-2-F3-PU 


4.8 


Fetal kidney 


58-4-3-D3-PU 


4.8 


Fetal kidney 


58-49-3-B5-PU 


4.8 


Fetal kidney 


58-28-3-G12-PU 


4.7 


Fetal kidney 


58-53- 1-A5-PU 
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SEQ. ID 
NO. 

ID138 
. . ID139 
rD140 
ID141 
ID142 
ID 143 
ID 144 
ID145 
ID146 
ID 147 
ID148 
ID149 
ID150 
ID151 
ID152 
ID 153 
ID 154 
ED155 
ID156 
ID157 
ID158 
ED159 
ID160 
ID161 
ID162 
ID163 
ID164 
ID165 
ID166 
ID 167 
ID 168 
ED169 
ID 170 
ID171 
ID 1 72 
ID 173 
ID 1 74 
ID175 
ID 176 
ID 177 
ID178 
ID 179 
ID 180 
ID181 
ED 182 
ID183 
ID184 
ID185 
ID 186 
ED187 
ID 188 



CATEGORY 



new- 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 



VON HEIJNE 
SCORE 

4.7 
4J 

4:6 
4.6 
4.6 
4.6 
4.6 
4.6 



4.5 

4.5 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.3 

4.3 

4.3 

4.3 

4,3 

4.2 

4.2 

4.2 

4.2 

4.2 

4,2 

4.2 

4.2 

4.1 

4.1 

4.1 

4.1 

4 

4 

4 

4 

4 

4 

4 

4 

3.9 
3.9 
3,9 
3.9 
3,9 
3,9 
3.9 
3.9 



TISSUE 
SOURCE 

Fetal kidney 
Fetal kidney. 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Dystrophic muscle 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Heart 

Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Dystrophic muscle 
Fetal kidney 
Kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Dystrophic muscle 
Fetal kidney 
Heart 
Kidney 
Muscle 
Fetal kidney 
■ ctal kidney 
Heart 

Fetal kidney 
Fetal kidney 
Muscle 
Fetal kidney 
Fetal kidney 
Muscle 
Fetal kidney 
Fetal kidney 
Heart 

Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Fetal kidney 
Muscle 
Muscle 
Fetal kidnev 



INTERNAL 
DESIGNATION 

58-3-3-E10-PU 

58-8-1-G7-PU 

58-23-1 -G9-PU 

58-21-1-H8-PU 

58-54-2-E10-PU 

58-46-3-E4-PU 

58-6-3-G3-PU 

58^1-2-B5-PU 

29-7-3-F2-PU 

58-2-4-G12-PU 

58-11-2-G8-PU 

58-17-1-C4-PU 

58-46-I-G7-PU 

67-3-2-F4-PU 

58-8-4-E12-PU 

58-4-2-D9-PU 

58-25-1-B5-PU 

58-I5-1-C10-PU 

29-4-4-A10-PU 

58-32-3-H7-PU 

21-4-4-D12-PU 

58-45-4-G9-PU 

58-I-2-E2-PU 

58-254-E6-PU 

58-364-C6-PU 

29-9-3-D5-PU 

58-3-3-B8-PU 

25-4-4-B4-PU 

2M0-3-A3-PU 

27-19-4-B5-PU 

58-23-3-D10-PU 

58-4M-F8-PU 

25-7-2-Bl-PU 

58-53-3-G4-PU 

58-52-2-C2-PU 

27-2M-E12-PU 

58-22-2-B8-PU 

58-9-3-A8-PU 

27-5-4-C10-PU 

58-38-1-G5-PU 

58-34-4-F6-PU 

25-1-4-D2-PU 

5848-2-D6-PU 

58-9-3-CIO-PU 

58-9^-F2-PU 

58-32-3-G3-PU 

58-52-1-F6-PU 

58-29-l-El-PU 

27-3-4-A3-PU 

27-16-3-H2-PU 

58-1-3-E1-PU 
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SEQ. ID 




VON HFirNTF 


1 IjoUC 


IN IcKjNAL 


NO. 


CATEGORY 


SCORF 






rD189 


new 


3.8 


Kidney 


"5 1 ^-A CIA PT 1 


ID190 


new 


3.8 


Kidney 


/ 1 M-j-LV-rU 


ID191 


new 


3.8 


Fetal lHHnf*v 


jo- 1-z-L. f'trU 


ID192 


new 


3.8 


Fetal kidnev 


?JJ lf| l ft/; pT T 
Jo- lU-j-DO-rU 


ID193 


new 


3.8 


Fetal kidnev 


Jo- 1 1 -4-to-rU 


ID 194 


new 


3.8 


Heart 


&*7-A-d Dn PI T 


1D195 


new 


3.8 


Fetal kidnev 


jo- /-j-oj-rU 


ID196 


new 


3.8 


Fptal kidnev 




ID197 


new 


3.7 


Dvitrnnhif* miicrle 


"70 1 -A PI T 


ID198 


new 


3.7 


Fetal tiHnev 


jcw-I-UiU-rU 


ID199 


new 


3.7 


Kidney 


0 1 7„i All PT I 


ID200 


new 


3.6 


Fi"»tnl lfiHnp\/ 

l LltU ILlUXlCy 


CO ,* < 1 TJ7 Of 1 

jo-4j-j -t> /-ru 


ID201 


new 


3.6 


Fetal kidnev 


1 T\J pi T 


ID202 


new 


3.6 


Fetal kidnev 


<Q 1 T di prr 
Jo- 10-j-DJ-rU 


ID203 


new 


3.6 


Dv^tronhic miKple 


?Q-7.*UPT.PI [ 


ID204 


new 


3.6 


Fetal kidnpv 


5R-17 l n pir 


ID205 


new 


3.5 


Fefal kidnev 


i r:ft pi i 
jo-Jo-j-Uo-r u 


ID206 


new 


3.5 


DvCfrnnhif* inncr-lp 


iqj: o pin nr i 


ID207 


new 


3.5 


Fetal kiHnev 


JO-5-1-L7 1-rU 


ID208 


new 


3.5 


Fetal kiHnpv 


CO ")A 1 U1 PT T 


ID209 


new 


3.5 


Fetal kidnev 


Jo—* IS-O/tU 


DD210 


e.vt-cst-not-vrt 


12. 7 


\ f uscle 


77.97.T U1 pfl 


ID211 


ext-est-not-vrt 


10.5 


r 'itsl kidnev 


Jo-i7-i-r i ItU 


ID212 


ext-est-not-vrt 


8 


Fetal kidnev 




ED213 


ext-est-not-vrt 


7.7 


Fetal kidnev 


^ e _ < . 1 _p i prr 
Jo j - l ■L4 - rU 


ID214 


ext-est-not-vrt 


7.1 


Fetal kidnev 




ID215 


ext-est-not-vrt 


6.7 


Muscle 


27-2 1-2 -C8-PU 


ID216 


ext-est-not-vrt 


6.7 


Heart 


67-l-l-C8-PtJ 


ID217 


ext-est-not-vrt 


6.3 


Fetal kidnev 


jo-^u-j-\j\j-r\j 


ID218 


ext-est-not-vrt 


6.2 


Fetal kidnev 


58-15-3-B12-PU 


ID219 


ext-est-not-vrt 


6 


Muscle 




ED220 


ext-est-not-vrt 


6 


Fetal kidnev 


58-8-1 -H10.PI I 


ID221 


ext-est-not-vrt 


5.8 


Fetal kidney 


jo j o^r *ui r vj 


ID222 


ext-est-not-vrt 


5.6 


Fetal kidnev 


58-51-7 -Ffi-PTT 


rD223 


ext-est-not-vrt 


5.6 


Fetal kidnev 


5S-57-9-P7 Pit 
JO-Ji'i*^ /*rU 


ED224 


ext-est-not-vrt 


5.5 


Fetal kidnev 


5R*1d-7 P7 PT1 


ID225 


ext-est-not-vrt 


5.4 


Fetal kidnev 


58-d-l A7 PTT 


ID226 


ext-est-not-vrt 


5.2 


Fptal kidnev 


551.1 1 i m pi i 


ED227 


ext-est-not-vrt 


5.2 


Fptal kiHnpv 


JO-J4-j-LV-rU 


ED228 


ext-est-not-vrt 


5.2 


Fptal kirlnpv 


^ft K 1 Ul 1 DM 

Jo-Jj-4-nl 1-rU 


D229 


ext-est-not-vrt 


4.6 


Fetal kidnev 




ID230 


ext-est-not-vrt 


4.5 


Fetal kidney 


58-25-1 -F3-PU 


ID231 


ext-est-not-vrt 


4.5 


Fetal kidney 


58-4-«-A8-PU 


ID232 


ext-est-not-vrt 


4.4 


Fetal kidney 


58-11-1-Ci-PU 


[D233 


ext-est-not-vrt 


3.9 


N .usele 


27-19-2-F5-PU 


ED234 


ext-est-not-vrt 


3.5 


Dystrophic muscle 


29-2-2-A2-PU 


CD235 


est-not-ext 


14.1 


Fetal kidney 


58-29-2-B9-PU 


ID236 


est-not-cxt 


11.4 


Dystrophic muscle 


29-1 1-2 -E4-PU 


CD237 


est-not-ext 


11.2 


Fetal kidney 


58-7-2-A7-PU 


ID238 


est-not-ext 


10.8 


Muscle 


27-22-3-C4-PU 


ID239 


est-not-ext 


9.9 


Fetal kidney 


58-9-1-G1-PU 
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SEQ. ID 

NO. CATEGORY 



LD24U 


est-not-ext 


Tm i i 
UJ241 


est-not-ext 




est-not-ext 


lUzHJ 


est-not-ext 


LUZ^ 


est-not-ext 


FTP _1n 


est-not-ext 


LL/Z40 


est-not-ext 


1.UZ4 / 


est-not-ext 




esi-noi-exi 


LL//47 


esi-noi-exi 


LL*Z jU 


Apt n/\fr_AV*+ 

CSl-UOl-C\T 


THIS I 

1UZ J 1 


Act nf\t~A\ri 
CSl-UOl-CXi 


LUZ JZ 


csi-nui-exi 


frost 


act flftt—ovf 

esi-noi-e.M 


LLSZ J"t 


esi-noi-exi 




esi-noi-exi 


LLSZ JO 


esi-noi-ext 


LL/Z J / 


act .nnt v t 

C5i-nut-c\t 


U</Z JO 


csi-nui-cxi 




cai-noi-cxi 


ID260 




ID261 


P€f«fint^vt 
Col-IlUl^Xl 


ED262 


Col-UUL*vAl 


ID263 


CoL-uOl-CAl 


ID264 


pct-nnt^vi 
CoL-HUt-CAl 


ED265 


pet— nrit_^vf 


JD266 


pcf -nnf-^vt 


ID267 


pct_ nnt j*vt 
CiL-UOl-vXl 


TD26S 


Cil-IlUlnZAl 


TD269 


pet -riAt^vl 


ID270 


#*ct«n At j»vt 
wbl"UUL"CAl 




ci i -no i -cxi 






WJit f J 


pet— nof-^vf 


uyz /*t 


pcf.nnt _<» vt 




pct.nnt _j»\.-t 


JJL/Z /V 


cbi-noi-exi 


TD777 

1UZ f 1 


est-not-ext 


ID278 


est-not-ext 


ID279 


est-not-ext 


ID280 


est-not-ext 


ID281 


est-not-ext 


ID282 


est-not-ext 


ID283 


est-not-ext 


ID284 


est-not-ext 


ID285 


est-not-ext 


ID286 


est-not-ext 


ID287 


est-not-ext 


DD288 


est-not-ext 


1D289 


est-not-ext 


ID290 


est-not-ext 
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VON HEIJNE 


TISSUE 


SCORE 


SOURCE 


V.7 


Dystrophic muscle 




Ketal kidney 


>.j 


Fetal kidney 


y.2 


Fetal kidney 


8.9 


Feial kidney 


o.o 


Fetal kidney 


8.5 


Kidney 


0.4 


Fetal kidney 


ft 1 

O.I 


Fetal kidney 


0 
O 


Fetal kidney 


7 0 


Dystrophic muscle 


7 0 


retai kidney 


7 0 


retal kidney 


7 A 


Fetal kidney 


7 £ 


Heart 


/.0 


Dystrophic muscle 


7.4 


Muscle 


7.3 


Fetal kidney 


/.J 


Dystrophic muscle 


7.2 


Fetal kidney 




Fetal kidney 


0. / 


Fetal kidney 


O.O 


retal Kidney 


4 


Fetal kidney 


6.4 


retal kidney 


D.J 


Dystrophic muscle 


6.3 


iviuscie 


u. z 


Muscle 


o.z 


Fetal kidney 


J. 7 


Fetal kidney 


J. 7 


Fetal kidney 


J. / 


Fetal kidney 


j. / 


Fetal kidney 


J.O 


Fetal kidney 


J.J 


Fetal kidney 


J.J 


A luscle 


S 4 


Fetal kidney 


J.J 


Fetal kidney 


J.J 


Kidney 


J. 1 


Fetal kidney 


j 


Fetal kidney 


5 


Kidney 


4.9 


Fetal kidney 


4.8 


Fetal kidney 


4.7 


Fetal kidney 


4.7 


Fetal kidney 


4.6 


Fetal kidney 


4.3 


Fetal kidney 


4.3 


Heart 


4.2 


Fetal kidney 


4.1 


Dystrophic muscle 



INTERNAL 
DESIGNATION 

29-8-1-H5-PU 

58-40- 1-F5-PU 

58-6-4-G2-PU 

58-25-2-E7-PU 

58-48-1-AII-PU 

58-35-2-B6-PU 

21-7-4-C7-PU 

53-45- 1-E6-PU 

58-39-1-A12-PU 

58-46- 1-C7-PU 

29-12-3-E10-PU 

58-17-2-D9-PU 

58-52-3-B7-PU 

58-24-3-E7-PU 

25-8-4-B12-PU 

29-4-4-D12-PU 

27-1-2-B3-PU 

58-48- 1-G3-PU 

29-2-3-F8-PU 

58-19-3-B3-PU 

58-14-2-C4-PU 

58-I6-3-B6-PU 

58-9-4-F6-PU 

58-1-1-E3-PU 

58-33-3-B4-PU 

29-12-1-H1-PU 

27-9-3-A5-PU 

27-17-4-C12-PU 

58-33-l-Fl-PU 

58-48-4-H2-PU 

58-42- 1-A6-PU 

58-33-4-El-PU 

58-26-2-E12-PU 

58-26-1-E12-PU 

58-54-l-Dll-PU 

27-9-2-F9-PU 

58-3O-2-H10-PU 

58-29-l-Hl-PU 

21-I-4-F2-PU 

58-42-4-H7-PU 

58-34-3-H10-PU 

2I-7-3-B4-PU 

58-4-2-D12-PU 

58-31-2-C10-PU 

58-37-3-C10-PU 

58-1-1-Dll-PU 

58-52-1-AU-PU 

58^-3-ElO-PU 

67-6-4-F2-PU 

58-49-3-G10-PU 

29-10-3-BU-PU 
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SEQ. ID 


* 




LAlcuURY 




est-not-ext 




est-not-ext 




est-not-ext 


ID7Q1 


est-not-ext 


ID295 


est-not-evt 


DD296 


est-not-ext 


ID297 


est-not-ext 


ID298 


est-not-ext 




est-not-ext 


ID300 


est-not-ext 


ID301 


est-not-ext 


ID302 


est-not-ext 


ED303 


est-not-ext 


ID304 


est-not-ext 


ED305 


ext-vrt-not-genomic 
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VUN HfciJNE 


TISSUE 


SCORE 


SOURCE 


4.1 


Heart 




Fetal kidney 


4 


Heart 


"X 0 


Heart 


39 


Fetal kidney 


3.7 


Fetal kidney 


3.7 


Dystrophic muscle 


3.7 


Fetal kidney 


3.6 


Muscle 


3.6 


Fetal kidney ' 


3.5 


Heart 


3.5 


Fetal kidney 


3.5 


Heart 


3.5 


Fetal kidney 


10.5 


Petal kidney 



INTERNAL 
DESIGNATION 

25-5-4-A7-PU 

58-33-2-C6-PU 

25-7-3-D4-PU 

67-1-3-BI1-PU 

58-23-1-G5-PU 

58-6-1-B6-PU 

29-6-2-H8-PU 

58-43-4-B8-PU 

27-3-4-G9-PU 

58-38-I-F10-PU 

67-6-4-E7-PU 

58-54-1-E6-PU 

67^-4-G7-PU 

58-23-4-F4-PU 

58-42-3-A12-PU 
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TABLE HI 






NO r 


SIGNAL PEPTIDE 


UJ3o 


MMWRPS VLLLLLLLRHG AQG 


rpv i n 


MERPLCSHLCSCLAMLALLSPLSLA 


LL/*tU 


MiiiLuHlLrLLLLPVAAA 




MAVKX.G1 LLLALALGLAQPAS A 


LU4Z 


MnlLUALLVLcrLLLSPVEA 


1D4J 


MLLPLLLSSLLGGSQA 


LU44 


ML WLLFFL VT AIHA 


LU4 J 


MAuiP^RAAGRRLQLPLLCLFLQGATA 


LUHO 


MAwrw 1 LLAILCPGPVLSPPCSGPXLALALLLVLPLLWP 


ITS A "J 

LU4 i 


MFaWIOAVlLFLLGLLLSLPAGA 


LU4o 


MLLHWVRSQXXSDXKL WLSLL VP S CLC A 


ED49 


MTfVT RWPRPMATT TT AinATTTT I T CCT T \/cnryrp 
ivijN. i i^i\iii\rv_r rs A 1 JLLLAJUAr I LLLrbLLVorrTC 


LU JU 


MFUrKVWuNYLWI^PHSKGC 




IViLUrAiVirrAUrrWrKVKVVyV^ 


LU.JZ 


MHRRl^PLTlv^QLQIOCLSI^^ 


LUVJ 


JYlKly W VoALLMAvVru VLS 


LU J*T 


\yfOF Dl AT r*T \/*r*T t \rLrr a m 
rviv^uriy AJLUL V ULL Vrl 1 ArR 


LUD J 


MLC JKXXRIIQD SFI ALKILLCS VA VXLSPS 


LUJv 


MUUrr rr 1 tVKtv L ANyOAAHNl^RLPFLSLr WP WAPG 




ivlrwLr liN^i.V5t lls^UJrAHLWJi^LLFoFCWM 


LU jo 


ri/DCUCDDT T T7T7T TTT TTTTC*^T*C 

lvlFabaFFLLrTrlll-FHSCFS 


LUj7 


MSSMWSEYTIGGVKIYrPYK^ 






LUOU 


MALFLELrLNSYSLLFvRFLGFVSCLQS 


LUol 


IVI>rtDEKEMKEILN4AGSSLSAGVSG 


LUOZ 


Mvj o r LL u u 1 IrL LXXL S L CLC 


LUO J 


[vLLv^VAl I IN t LbLAKh ViCFVCLLCSGCSCAWb 


LU04 


Mr LL AFT r L ALL FPK STS 


LUO J 


Mbhi,RFQPQNQGGSLQLPLQCLLCCISPPVFC 


LUOO 


N /TDf UPUCL'ITCCPI T /^T T UT O C/~\ 

MrlLHLnbr 11 boLLLuLLFLLSSQ 


ID67 


MCI I FYFTYFPR FPP^F<; 


LD68 


MA^ERYPMRPYPT \ VA^P.YAPr.VQA 

i»iA^^I\Al l^Ai A<wLL V /\OVJ^VrvCVj Vjn 




MfrU I lsXUU^ I LLArV^LVrLRA 1 SO 


1D70 


MPDTQT TQCD\/DT T T VT VT T T TAT t: 
iviivrUoL- 1 oor VKLLLALaLLLIALL 


LU / 1 


\f1TI TFT CV\T A /T> p 

M 1 rLLLLFXN AGRS 


rrm 

LU / L 


MK1 VVLlMKAb VIbMFLVLLVTGVHS 


LU I J 


MSSPLLVEQSSTKSPKSWSWSFLAFSCISLLFIFFSIANS 


LU / 4 


MYLFCLFS VSKTIPLLLLFFHLSFL 


LU 1 J 


Ml VLLLlLPkXLor Ac I 


ID76 


ivTOKSIXSSIIWSLILCFLFLLHTITr 


LD77 


IVlrTTFINGFTLLLMTLA 


LD78 


MCTSLEEAPSVKGTLPCSGQQQPFTFGASNIPLLLGRSRKVARGAPVLW 


LD79 


MLQDLLSALWFCHPCCL 


ID80 


MMDLRPLLSLAAYLSGPHQ 


1D81 


MEMPPCLLPGLPLVRTSFS 


LD82 


MTVELWLRLRGKGLAMLHVTRGVXG 


ID83 


MSEEDFVNRSLLLLLLCSSPPDRV 


ED84 


MRIHYLLFALLFLFLVPVPG 


1D85 


MCLLTALVTQVIS 
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SEQ. ED 

NO. SIGNAL PEPTIDE 

ED86 MMGNPGLALVAGTPPSRS 

E>87 MNHLMPLTVLHSVLEMLRTPRTPPWPCVSLLWAPRXFA 
ID88 MGHVVFGDIKNSLLXLRASQLSEG 

ID89 MAGGRRDYSQLFGRGPGRLSRARASVVRWSPRATACPAPPSLPDLKROELVSRIECGCRG 

PVGATADFFLSLLXSVSETPG 

ID90 MFWXGSLWCFHSFISFSLS 

ID91 MAWPNVFQXGSLLSQFXXHHVWFLLTFFSYSLLHA 

ED92 M1LRNLWILAVGLSLPSSS 

E>93 MLTVnuV1U^ykN~VR^ 

[D94 MNLKPGLPCNLFLNLCILAXPFS 

ID95 N^QGEAilPSASLIDRTIKMRKETEARKVVLAWGLLNVSMA 

ID96 MMNQTHPXXLLILAHITQS 

ED97 MGLPERRGLVLLLSLAEILF 

ID98 MWGLEEDRSYQGLRPLCWALLYNCFSSS 

ED99 ^CRDGSACVPRSRRLPLPAAVRAHGPMADXXDSARGCVVFPDW 

DDAQRLLYHDVMLENFALLASLGIAFSRS 

ID100 N^ITRLQSGIDFAJQLDESTDIGSCTTLLVYVRYAVVQDDFLEDFLCFLNLTSHLSG 

ID10I MESPQLHCILNSNSVACSFAVGAGFLAFLSCL.\FLVLD 

ID 102 MSNKYTKPSMSPGNTDHLFLLFPRSCSS 

ID 103 MVELKQLGPRSFFFFLFLLPPXPP 

ED 104 MPYVTIPYIIVYSLILPALFFFPLHC 

ID 105 MPPLAAVMGSLPLLLCMDLPHS VLS 

ID 1 06 MLQIPERREFLFLGFPSNS WP 

ID107 MFFVHFLITLFCCCVVVG 

rD 1 08 MACFGEKRHAKSCLLHLRCLQLYW A 

ID109 MVDRDENILLKQrYSPLSLALQSSCCLC 

ID1 10 MKVKPPFVSVSLCVCDCVRG 

ID1 1 1 MISSCGVKYLFSHASLFFMVGSTGSLLLLTSCFYTLVSS 

EDI 12 MGGGIAESFLCNFLVSLSLS 

ID1 13 MDALERGSLRNEQALVIYAGLAYFLCCQGVIFG 

ID1 14 MEYLFQQPGHSRGEARAAAASLETLSSLWFLPLPTHVYT 

ID115 MVSSMLITDLSFIFA 

ID116 MPLFTMNLVSALASSAXG 

MICKHYCIKKNNLDYLNRMVYSAQLKLILLLHCSIRVFF 

NfKffV\VHKTCFLKSESFSPDNLSVSLPCRPSQVPSQGQGKSFLLLQLlHEDKA 

ID119 MGAAVFFGCTFVAFXPAFA 

ID120 MVGGLDPPGRRRFQKGFDWRNLWSSCWLAPLADG 

LD121 MSKMPVFASLLWSCFYQISG 

ID122 MXVTQLLPFS SPDS A 

ID123 MGKAWQEMRVEWGADKGNVRSSFHFLPWALGAMA 

IDl 24 kOCVMMRIOlKKKDQCLPGICRSLK^ 

ID 125 N^SFFCFFPGFKPLLFHYFLFXSFSIXTLLWGLNC 

ID 1 26 MAGGMKVAVSPAVGPGPWGSGVGGGGTVRLLLILSGCLVYG 

ID127 MVEMTGVWQCQAEAVKGLPPLLSCSCPPPLLC 

ID 1 28 MQITPGSAAGLLPLLLGNAPG 

ID 129 M1LSTWLLLTLQNSVFT 

ID 130 MAFKSYWGKSLQSFKTFMRVCIVLALCHTSRP 

ID131 MKLRFTLLPLVLHSQS 

ID 1 3 2 MMIILGF AFCPGHFRFNFIPFL VI YSF VLS 

ID 133 MNRVPADSPNMCLICLLSYIALG AIHA 

ID134 MDLFLt^fLPLVIGTlP 



ID117 
IDU8 
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SEQ. ID 




NO. 


SIGNAL PEPTIDE 


ID135. . 


MXKNHRNKKSIHFPLCTIP^XTVfXK^rTr PI DRTWDYYP^PVWU/yoadi hcddycut \rvi c 




VIRSTLVLSOCLC 


ID136 


MSFIALVYSSLSFQ 


1D137 


MVFDTLKSRIVLFLNSXFPIIC 


ID138 




ID139 


MDDLMLFFLGALCRESG 


ID140 


MVLG ALNLPSQELPTLLLLP VG APG 


ID14L 


MLVSK1QTFVSFLSIPVLG 


ID 142 


MCNPVAHTFRGVHEHHAMLL'sTnT NIT HTO \ 


ID 143 


MOCWTLLWEACTGRCOA 


ID144 


MTGYPWANSiTTVLcrLnrHnMT rr 


ID145 


MVSCDVXSYVIIFTALFLXLHSVA 


ID 146 


MKSFDKKLFAIFLMCLICSIG 


ID 147 


MFGAGDEDDTDFLSPSGGARLASLFGLDQXAXG 


ID 148 


MVLTLGESWPVLVGRRFLSLSAADGXDX 


ID149 


MVEELTSVFQAMIWSQG 


ID150 


MESTLGAGIVIAEALQNQLAVVLENV\VXWXXLXXXIPXILFLFYFPAAYYA 


ID151 


MIIVSELGTPTGVLVGVFLSTFLYC 


ID152 


MN\VNVRGTRGFLLCPLVCGLRR 


ID153 


MLRCGGRGLLLGLAVAAAA 


ID 1 54 


MILLMJVFSIFLLL 


ID155 


MSLLFIFRSILISC 


ID 156 


MPLISKVLIQLSQAFWA 


EDI57 


MDTSSVGGLELTDQTPVLLGSTAMATSLT 


ID 158 


MDTGESFSPHTSCRGHVVRILLLTHVPPVVILE 


IDI59 


MPYLDPYITQPIIQIERKLVLLSVLKEPVSR 


ID 160 


MDTSSVGGLELTDQTPVLLGSTAMATSLT 


ID 161 


MHVLFNIVTITsDO<NHFGLLDFVVQCCDS 


ID162 


MPPQSCCSKTAYWLSFMSWAQS 


ID 163 


MSCVFFHFLQGGLG 


ID 164 


MSISLSSLILLPIWINMAQI 


ED 165 


MTALNLVAPFSDGDSGSVSLASFCNAWLSP r Q 


ID 166 


MWSRPVQVLGLLATCQH 


ID167 


MRYRLRIQITTSLNQILLFLLISC 


LD168 


MPFFSNQPTQVSVLLFFCCSPLYSP 


ID169 


MRVKDPTK^PEKAKJISKRPTVPHDE 


ID170 


MVSLGYYLIFVLYLWLCFMQISEEKLIEEHTGTYLTSSSPLCQL 


ID171 


MSLTSRXXIMXTIKIQNISITKVLCCLLIATPTFF 


ID172 


MXAEAAGWSTSVAAAVA 


ED173 


MWIMSSCLALTYTNS 


ID174 


MPRGVYNSNALVLVTRGSSS 


ED175 


MIEPCEKMKHYDMNWFLCMYECFF 


ID 176 


MAMVWRPCQXLPQQPLVAEPTAEGEPHLPTGRELTEANRFAYAALCGISLSQXFP 


ID177 


MEQVCLLVSYAVDSAAG 


ID178 


MRKISHCLHCWPESGATLRCWASTPVSG 


ID 179 


MCINDH1IKLLHPCGSITLTSS 


D180 


MRCRVALQCGLT1PALX 


ED181 


^VRYGKFLSLLKDGAENDLTWVLKHCERFLKQQC?rSIKSSLLCLQGW 




MIMLGDKEKTFQFLHQFSRLLTS AFL VVLPRLH 1 


ID182 


MAFDVSCFFWWLFSAGCKV 


ID183 


MLTRLVLSAHLSSTTSPPWTHA 
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SEQ. ID 

NO. SIGNAL PEPTIDE 

ID 1 84 MRYFQGPSPYSEEIELCDHVYSFQGLC VNLLLGFEP VIS 

ID185 MXXKRTHXXXSVFNGLVYAAGGRNAEGSLASLECYVPSTNQ 

ID186 MFLKVQSQSFYXPYRDCLNFHKSTYLLFFHLLLNDFFT 

ID 187 MQPLKIIFYLSVSIWIILIIYTFQCNS 

ID 188 MMRTTARVAACTAAAPLQA 

ID 139 MEAATTLHPGPRPALPLG ARARWASSCLHPS ARS 

ID 190 MQGVRGPVSFSWSTTMLCP VIFFPSNCWK 

ID 19 1 MXXFSFXLLFXXFXFFRQ 

ID 192 MLLLSEALSESVRLLFRFSVIMA 

ID 193 . MALISLPCTTAFPLLSS 

ID 1 94 MSEEE AAQIPRSS VWEQDQQNWQR WALPL VRATCT 

CD 195 MAAAAAAGAASGLPGPVAQGLKEALVDTLTGILSPVQE 
AELTVDPQGALA 

ID 1 96 ^SGGGFGLGLGFGLTPTS\AQVT^SSA\TSEQN^TLFSFLGEEE 

SSXVCYVKJ^RDPSSVGVAQHLTOTWIDRXLXSCSLCRRLVSRFXXXYLNFCPVCYC 

ID 197 MIEMLIFLDCVLS 

EH98 MHPFLAAHGPAFHKGYKHSTrNIVDIYP^ 

PEAIAIVIGSLLVLTMLTC 

ED199 NflWPMSASVATLWS 

ID200 MGIDrFYPSHPDFHPIHLFIYLVFVECLLC 

ID20I MKELNQKLTNKNNKIEDLEQEIiaQKQKQETLQEEITSLQSSVQE^ 

KKELADSKQAETDHLILQASLKGELEA 

ID202 MG^KEMQDVQGALQCYTRAJQINPAFAD^ 

DFPDAYCMLAHCLQIVCDWTDYDERMKKLVSIVADQLEKNRLLLCILIIVCYI 

ED203 MLILADTRRVQGGTLGLIPAVLNRVHVAYAIPSEPSLFC 

ID204 MLVGIYFCVFLFPLISNTSS 

ID205 MFLAPSLLITKLLTGSESPDGNPPALGRPLLLQGACPCLIFL 

ID206 MDPSASKSCLFYLQKVSG 

ID207 MSLTASGPRAAWEERVGGLHTWGANIPTAPDSQRVVLCLQAYLASFS 

ID208 MKYQMVSGSAQLASPLLPGATP 

ID209 MNGTFPGTYVYLVAYGDLRIFGCFWGLMYXWLLLG 

.ID210 MGPSTPLLILFLLSWSGPLQG 

ED211 MKFISTSLLLMLLVSSLSPVQG 

ID2 12 MNYQYGFNN1\^ISHPHAVNEIALSLNNK^ 

ID213 MAQSIHMYAARVQWGLVMCFLSYFGTFA 

ID2 14 MGSGYSHSLHLFHLLERPXQG 

ED2 15 MARCFSLVLLLTSIWT 

ID2 16 MAMRYNRLTVLAGAMLALGLNfTCLSVLFGYAl'S 

ID2 1 7 MPQQP VEQGSPLLRQLLLPLPPFSFP 

ED218 MPSRSPFTWSHLCWRAGRCPRWRACLSSSSVR\1CSPAAPSRFGALGXSARRW 

DTWCAPQGVMRASLLPMLLGSWA 

ED2 19 MSHTEVKLKJPFGNKLLD AVCLVPNKSLTTCf ILTHG ASG 

ED220 MELGSCLEGGREAAEEEGEPEVKKRRLLCXEFXSVASCDA 

ID221 MGRTYIVEETVGQYLSNINLQGKAFVSGLLK f CSS 

ID222 MGSRKCGGCLSCLLIPLALWS 

ID223 MGSRKCGGCLSCLLIPLALWS 

ID224 MWWFQQGLSFLPSALVIWTSA 

ED225 MFNASTFTDWSSSIFFVFTFKSKKSAGLPLIFSLWCSGVLL 

ID226 MKMASSLAFLLLNFHVSLLLVQLLTPCSA 

ID227 MHILQLLTTVDDGIQAIVHCPDTGKDIWNLLFDLVCHEFCQS 

ID228 MSDQIKFCvIDSL^^CEPF^lK^m^LITFXSLEPMQLLQVLSDVLA 
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ED237 
1D238 



SEQ. ED 

NO. SIGNAL PEPTIDE 

ID229 ^TSSQXRQLLSDYGPPS1,GYTQGTGNSQ>TQSKYAELLAIIXELCKEIRPMYAGSKS^ 

ERLKRGIIHAXGLVRECLA 
ID230 MRLLGAAAVAALGRG 
ID231 MAQRLLLRRFLASVTS 
ID232 MFRLNSLSALAELAVG 

ID233 MSGSNGSl<^NSHNKARTSPY?GSKVERSQV?iMEKVGVVLVEWQDYXP 

ID234 MRTTLMFSLTAQWXTS 

ID235 MSDLLLLGLIGGLTLLLLLTLLAFA 

ID236 MEGTEMGARPGGHPXKWSFLWSLALWLPLALS 

N1XFLRKVXSILSLQVLLTTVTSTWLYFESVRTFVXESPALILLFALGSLGLIFA 
MAATLGPLGSWQQWRRCLSARDGSRMLLLLLLLGSGQG 
ID239 MSSWMYLGYPIVTSNITCLKLISSSFPQILPFLLFPFPVNA 
ID240 MAPGV1IIQLCLLLLPSCSLS 

10241 MRHGFIQQQFSLTAFSXXXXIFTIJOCLSQLLSSAAPKHTAAPTALPCLQ^ 

SELSCVLASSCLSTKTDPSGLSLSLGASAPVQC 
ID242 MFQNTQKCLNVPFVRGYHVFYINLNAVILIIFLSFLPFINS 
ID243 MSLSQRGFPVLALFLSGSLA 
ID244 MAAR\VRFWCVSVTMVVALLIVCDVPSASA 
ID245 MFAPAVMRAFRKNKTLGYGVPMLLLIVGGSFG 
ID246 MELPSGPGPERLFDSHRLPGDCFLLLVLLLYAPVGFC 

ID247 MAQSQGWVXRYXKAFCKGFFVAWVAVTFLDRVACVARVEGASMQPSLNPGGSXSS 

DWXXNHWKVRNFEVHRGDIVSLVLLTVTPSXRQ 
ID248 MSSAAADHWAWLLVLSFVFGCNV 
ID249 MNLFKTNHVFFLLLLAHIIA 
ID250 MPALLPVASRLLLLPRVLLTMASG 

ID251 ^GSGLAGSGGAGGPSSTWWCALFSNHVAATQASLLLSFVVV^IPALLPVASRLLLLPRVL 
LTMASG 

ID252 MPALLPVASRLLLLPRVLLTMASG 

ID253 MEASWGSFNAERGWYVSVQQPEEAEAEELSPLLSNELHRQRSPGVSFGLSVFNLMNAIMG 

SGELGLAYVMANTGVFGFSFLLLTVALLASYS 
ID254 MPSSFFLLLRFFLRIDG 
E>255 MKRTHLFIVGrYFLSSCRA 
ID256 MGDKIWLPFPVLLLAALPPVLLP 
ID257 MPHSSLHPSIPCPRGHGAQKAALVLLSACLVrLWGLG 
ID258 MGAWGRGWPWEERQGHHLLLLLLPAPTLK 
ID259 MGQCGITSSKT\^VFLbO,IFWGAAGILCYVGAYWIT^ 

RALLFIIGLIGCCAT 

ID260 MPXAFSVSSFPVSIPA\^TQTDWTEPWLMGLATFilALCVLLTCLSSRSYRLQIGHFLCLV 

ID261 MLLLSLFFPLRISL 

ID262 METGERARLILILVLQLLLRIRR 

1D263 MCGXXFSLPCLRLFLWTCYXLLLLHKEILGCSSVCQLCTG 

ID264 ^^^^SPSCLFSPPSESALASQLALSASCDQRAPFSLAGVXSXXPRLASROVAPPFGSR 
ACCFLSAFSPTLT 

ID265 MSRSSKWLGLSVLLTAATVA 

JD266 MGIQTSPVLLASLGVGLVTLLGLAVG 

ID267 NfYPSYLLIXPPIPSQFLKQCXPPTLSDPFLPL^RSLDVLLLSSAXLVXXS 

1D268 MEQKHRXELEQLKLXTKENKILLLXTFQTWC L R 

DD269 MMTAPVLAAQTLKFLTLLQKSNA 

ID270 MDSAACAAAATPVPALALAXAPDLAQA 
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SEQ. ID 

NO. SIGNAL PEPTIDE 



ID271 MASLGLQLVGYILGLLGLLGTLVA 

ID272 MASLGLQLVGYILGLLGLLGTLVA 

ID273 MLCSLLLCECLLLVAGYA 

ID274 MASRLCGGALWYVCPCPSGAWM 

ED275 MTSALTQGLERIPDQLGYLVLSEGAVLA 

LD276 M AS PSRRLQTKP VITCFKS VLLUCTXIX WITG VILL A VGI WG 

[D277 MADAASQVLLGSGLTELSQP 

CD278 MSRNLRTALIFGGFISLIGA 

ID279 MPHGLWCFHLWLSLYS 

□D280 MSLVAVFLSCGLIS 

ED281 MMKILAAAAAVGGALAVGAVPVVLS 

ID282 MAV1VDKJ>WFYDMKKVWGYPIQSTIPSQY\^^ 

IHHV ATI IL I S FS WF ANYIRA 

DD283 MIISLFIYIFLTCSNT 

ID284 MAAEL\^AKNMVMSFRVSDLQMLLGFVGRSFCS 

ID285 MTGLSMXGGGSXXGDVXPXYYGKXGPLR^PEPSGPLPPSSGL 

GD286 MQMYSRQLASXEWLTIQGGLLGXGLXXXSLT 

[D287 N^SLEVSRSPRRSRRELEVRSPRQNKYSVLLPTYNERENLPLIVWLLVKSFSES 

ID288 MDKDSQGLLDSSLMASGTAS 

ID289 MGLLTFGYIEXXXKTEHNPDHHSCLAVSWEAAGCHG 

ID290 MGLYAAVAGVLAGVES 

ID291 MGLYAAAAGVLAGVESRQGSDCGLVYSSNFQNVKQLYALVCETQRYSAVLDAVIASA 
GLLRA 

ID292 MGAQHTALLL>rreWWLSRGKVLVRLreLflRELLWMDSAFTlLSDCLTO 
DEFT 

ID293 MSLRNLWRDYKVLVVMVPLVGLIHL 

ID294 MVLRSLVEYSQDVLAHPVSEEHLPDVSLIGEFSDPAELGKLLQLVLGCAIS 

DD295 MIHGFCLAPTTSA 

ID296 MXCPRTWCLACVEASPG 

ID297 MADVEDGEETCALASHSGSSG 

ID298 MFKVAAPPMLIXXIIMFLLIIVCGSP 

ID299 MDFWDPAVFXMCLWSLRNLFS 

ID300 MSPAGKHNSESKJTFFVALDGSVPLLSLSHSIGI 

ED30 i MH\V ALVCVGLHTEGPWG 

ID302 MFGAAARSADLVLLEKNLQAAHGYAQEDRERMHRXIVSL^^ 

LWFY1GSSLNGTRG 

ID303 N4AARWRFWCVSVTMWALLIVCDVPSA 

DD304 MWLLLQPSMIQEVWT 

ID305 MLHLHXSCLCFRSWLPAMLAVLLSLAPSASS 
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Minimum 
signal 
peptide score 


false positive 
rate 


false 
negative rate 


proba(0.1) 


proba(0.2) 


3.5 


0.121 


0.036 


0.467 


0.664 


4 


0.096 


0.06 


0,519 


0.708 


4.5 


0.078 


0.079 


0.565 


0.745 


5 


0.062 


0.098 


0.615 


0.782 


5.5 


6.05 


0.127 


0.659 


0.813 


6 


0.04 


0.163 


0.694 


0.838 


6.5 ■ 


0.033 


0.202 


0.725 


0.855 


7 


0.025 


0.248 


0.763 


0.878 


7.5 


0.021 


0.304 


0.78 


0.889 


8 


0.015 


0.368 


0.815 


0.909 


8.5 


0.012 


0.418 


0.835 


0.92 


9 


0.009 


0.512 


0.855 


0.93 


9.5 


0.007 


0.581 


0.863 


0.934 


10 


0.006 


0,679 


0.835 


0,919 
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Minimum 
signal 

peptide 
score 


All ESTS 


New ESTs 


ESTs 
matching 
public EST 
closer than 
40 bp from 
beginning 


ESTs 
extending 
known 
mRNA more 
than 40 bp 


ESTs 
extending 
public EST 
more than 

40 bp 


3.5 


2674 


947 


599 


23 


150 


4 


2278 


784 


499 


23 


126 


4.5 


1943 


647 


425 


22 


112 


5 


1657 


523 


353 


21 


96 


5.5 


1417 


419 


307 


19 


80 


6 


1190 


340 


238 


18 


68 


6.5 


1035 


280 


166 


18 


60 


7 


893 


219 


161 


15 


48 


7.5 


753 


173 


132 


12 


38 


6 


636 


133 


101 


11 


29 


8.5 


543 


104 


83 


8 


26 


9 


456 


81 


63 


6 


24 


9.5 


364 


57 


48 


6 


18 


10 


303 


47 


35 


6 


15 



TABLE V 
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ESTs 


ESTs 














ESTs 








matching 
public EST 


extending 


extftfidinn 


Tissue 


Ail ESTs 


New ESTs 


closer than 


known 












40 bp from 
beg inning 


mRNA more 
than 40 bp 


more than 40 
bo 


Brain 


329 


131 


75 




3 


24 


Cancerous prostate 


134 


40 


37 




1 


6 


Cerebellum 


17 


9 


1 




0 


6 


Colon 


21 


11 


4 




0 


0 


Dystrophic muscle 


41 


18 


8 




0 


1 


Fetal brain 


70 


37 


16 




0 


1 


Fetal kidney 


227 


116 


46 




1 


19 


Fetal liver 


13 


7 


2 




0 


0 


Heart 


30 


15 


7 




0 


1 


Hypertrophic prostate 


86 


23 


22 




2 


2 


Kidney 


10 


7 


3 




0 


0 


Large intestine 


21 


8 


4 




0 


1 


Liver 


23 


9 


6 




0 


0 


Lung 


24 


12 


4 




0 


1 


Lung (cells) 


57 


38 


6 




0 


4 


Lymph ganglia 


163 


60 


23 




2 


12 


Lymphocytes 


23 


6 


4 




0 


2 


Muscle 


33 


16 


R 
U 




0 


A 

4 


Normal prostate 


181 


61 


45 




7 


11 


Ovary 


90 


57 


12 




1 


2 


Pancreas 


48 


11 


6 




0 


1 


Placenta 


24 


5 


1 




0 


0 


Prostate 


34 


16 


4 




0 


2 


Spleen 


56 


28 


10 




0 


1 


Substantia nigra 


108 


47 


27 




1 


6 


Surrenals 


15 


3 


3 




1 


0 


Testis 


131 


68 


25 




1 


8 


Thyroid 


17 


8 


2 




0 


2 


Umbilical cord 


55 


17 


12 




1 


3 


Uterus 


28 


15 


3 




0 


2 


Non tissue-specific 


568 


48 


177 




2 


28 


Total 


2877 


947 


601 




23 


150 



TABLE VI 
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Description of Transcription Factor Binding Sites present on promoters 
isolated from SignalTag sequences 

Promoter sequence P13H2 (646 bp): 



Matrix 


Position 


Orientation 


Score 


Length 


ooijuaiico 


CMYB_01 


•502 




0.983 


Q 


TOTp flffTTP 
1 o | wHu 1 1 \9 


MYODJ36 


-501 




0.961 


10 


CCCAACTGAf* 


SB_01 * 


-444 




0.960 




AATAGAATTAft 


S8J>1 


-425 




0.966 


1 1 


A APT A A ATTAr 
f\Mw 1 MMM 1 IMO 


DELTAEF1J>1 


-390 




0.960 


11 


GCACACCTCAG 


GATA_C 


•364 




0.984 


11 


AGATAAATCCA 


CMY801 


•349 


♦ 


0.958 


9 


CTTCAGTTG 


GATA1JJ2 


•343 


* 


0.959 


14 


TTG T AG AT AGGAC A 










1 1 


A fi A T A" fi fi A f" i" t 


TAL1ALPHAE47J)1 


-235 




0.973 


ifl 


vn 1 ftnuftuM 1 tjvj l AAG 


TAL19ETAE47.01 


-235 






1 A 
10 


w A 1 AAO AGA I GGTAAG 


TAL1BETAITF2 01 


-235 




0.978 


10 


PATA APAPATPPTA a /"*> 

OA 1 AAwAGATGGTAAG 


MYOD_Q6 


-232 




0.954 


in 

1 w 


APPATPTPTT 


GATA1JM 


•217 




0.953 


11 

1 J 


TPAArtATAA »rTA 
1 LftMoM 1 AAAG 1 A 


IK1.01 " 


-126 




0,963 


13 


AGTTGGGAATTr'^ 


IK2 01 


-126 




0.985 


12 


AGTTGGGAATTr 


CREL.01 


-123 




0.962 


10 


TGGGAATTCf* 


GATa"T_02 


-96 




0.950 


14 


TCAGTGATATGGr*A 


SRY 02 


-41 




0.951 


12 


TAAAACAAAATA 


E2FJ32 


-33 


+ 


0.957 


Q 


TTTAGCGC 


MZF1JJ1 


-5 




0.975 


8 


TGAGGGGA 


Promoter sequence P16B4 (8 61 bp) : 










Matrix 


Position 


Orientation 


Score 


Length 


Sequence 


NFY Q8 


-748 




0.956 


11 


GGACCAATCAT 


MZF1J)1 


-738 




0.962 


8 


CCTGGGGA 


CMYB_01 


•684 




0.994 


9 


TGACCGTTG 


VMYBJ)2 


-682 




0.985 


g 


TCCAACGGT 


STATJH 


-673 




0.968 


9 


TTCCTGGAA 

• I 1 wwrv% 


stat"oi 


-673 




0.951 


9 


TTCCAGGAA 


M2F1*"01 


-556 




0.956 


8 


TTGGGGGA 


1K2J)7 


^51 




0.965 


12 


GAATGGGATTTr 


M2F1_01 


•424 




0.986 


8 


AGAGGGGA 


SRY_02 


-398 




0.955 


12 


GAAAACAAAACA 


MZF1J31 


-216 




0.960 


8 


GAAGGGGA 


MYOD.Q6 


•190 




0.981 


10 


AGPATf*Tnrr 

MUvn 1 w I v>Wl* 


oeita'efi 01 


•178 




0.958 






S8JJ1 


5 




0.992 


11 


GAGGP A ATT AT 


MZF1JJ1 


16 




0.986 


8 


AGAGGGGA 


Promoter sequence P29B6 (666 bp) : 










Matrix 


Position 


Orientation 


Score 


Length 


Sequence 


ARNT 01 


-311 


+ 


0.964 


16 


GGACTCACGTGCTGCT 


NMYC01 


-309 


+ 


0.965 


12 


ACTCACGTGCTG 


USFJ)1 


•309 


+ 


0.985 


12 


ACTCACGTGCTG 


usf"oi 


-309 




0.985 


12 


CAGCACGTGAGT 


NMYCJM 


-309 




0.956 


12 


CAGCACGTGAGT 


MYCMAX02 


•309 




0.972 


12 


CAGCACGTGAGT 


USF C 


-307 




0.997 


8 


TCACGTGC 


USF^C 


-307 




0.991 


8 


GCACGTGA 


mzfT 01 


-292 




0.S88 


6 


CATGGGGA 


ELK1J>2 


-105 




0.963 


14 


CTCTCCGGAAGCCT 


CETS1P54_01 


-102 


+ 


0.974 


10 


TCCGGAAGCC 


AP1_G4 


-42 




0.963 


11 


AGTGACTGAAC 


AP1FJ_Q2 


-42 




0.961 


11 


AGTGACTGAAC 


PAOS_C 


45 


+ 


1.000 


9 


TGTGGTCTC 






TABLE VII 
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CLAIMS 

I . A purified or isolated nucleic acid comprising the sequence of one of SEQ ID 
NOs: 38-305 or comprising a sequence complementary thereto. 

5 2. The nucleic acid of Claim 1 , wherein said nucleic acid is recombinant. 

3. A purified or isolated nucleic acid comprising at least 10 consecutive bases of 
the sequence of one of SEQ ID NOs: 38-305 or one of the sequences complementary 
thereto. 

4. A purified or isolated nucleic acid comprising at least 15 consecutive bases of 
10 one of the sequences of SEQ ID NOs: 38-305 or one of the sequences complementary 

thereto. 

5. The nucleic acid of Claim 4, wherein said nucleic acid is recombinant. 

6. A purified or isolated nucleic acid of at least 15 bases capable of hybridizing 
under stringent conditions to the sequence of one of SEQ ID NOs: 38-305 or one of the 

1 5 sequences complementary to the sequences of SEQ ID NOs: 38-305. 

7. The nucleic acid of Claim 6, wherein said nucleic acid is recombinant. 

8. A purified or isolated nucleic acid encoding a human gene product, said 
human gene product having a sequence partially encoded by one of the sequences of SEQ ID 
NO: 38-305. 

20 9. A purified or isolated nucleic acid having the sequence of one of SEQ DD 

NOs: 38-305 or having a sequence complementary thereto. 

10. A purified or isolated nucleic acid comprising the nucleotides of one of SEQ 
ED NOs: 38-305 which encode a signal peptide. 

II. A purified or isolated polypeptides comprising a signal peptide encoded by 
25 one of the sequences of SEQ ID NOs: 38-305. 

12. A vector encoding a fusion protein comprising a polypeptide and a signal 
peptide, said vector comprising a first nucleic acid encoding a signal peptide encoded by one 
of the sequences of SEQ DD NOs: 38-305 operably hnked to a second nucleic acid encoding a 
polypeptide. 

30 13. A method of directing the extracellular secretion of a polypeptide or the 

insertion of a polypetide into the membrane comprising the steps of: 
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obtaining a vector according to Claim 12; and 

introducing said vector into a host cell such that said fusion protein is secreted into 
the extracellular environment of said host cell or inserted into the membrane of said host cell. 

14. A method of importing a polypeptide into a cell comprising contacting said 
5 cell with a fusion protein comprising a signal peptide encoded by one of the sequences of 

SEQ ID NOs: 38-305 operably linked to said polypeptide. 

15. A method of making a cDNA encoding a human secretory protein thar is 
partially encoded by one of SEQ ID NOs 38-305, comprising the steps of: 

obtaining a cDNA comprising one of the sequences of SEQ ID NOs: 38-305, 
10 contacting said cDNA with a detectable probe comprising at least 15 consecutive 

nucleotides of said sequence of SEQ ID NO: 38-305 or a sequence complementary thereto 
under conditions which permit said probe to hybridize to said cDNA; 

identifying a cDNA which hybridizes to said detectable probe; and 

isolating said cDNA which hybridizes to said probe. 
15 16. An isolated or purified cDNA encoding a human secretory protein, said 

human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-305 or a 
fragment thereof of at least 10 amino acids, said cDNA being obtainable by the method of 
Claim 15. 

17. The cDNA of Claim 16 wherein said cDNA comprises the full protein coding 
20 sequence partially included in one of the sequences of SEQ ID NOs: 38-305. 

18. A method of making a cDNA comprising one of the sequences of SEQ ID 
NOs: 38-305, comprising the steps of: 

contacting a collection of mRNA molecules from human cells with a first primer 
capable of hybridizing to the poly A tail of said mRNA; 
25 hybridizing said first primer to said poly A tail; 

reverse transcribing said mRNA to make a first cDNA strand; 

making a second cDNA strand complementary to said first cDNA strand using at 
least one primer comprising at least 15 nucleotides of one of the sequences of SEQ ID NOs 
38-305; and 

30 isolating the resulting cDNA comprising said first cDNA strand and said second 

cDNA strand. 
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19. An isolated or purified cDNA encoding a human secretory protein, said 
human secretory protein comprising the protein encoded by one of SEQ ED NOs 38-305 or a 
fragment thereof of at least 10 amino acids, said cDNA being obtainable by the method of 
Claim 18. 

5 20. The cDNA of Claim 19 wherein said cDNA comprises the full protein coding 

sequence partially included in one of the sequences of SEQ ID NOs: 38-305. 

2 1 . The method of Claim 1 8, wherein the second cDNA strand is made by: 
contacting said first cDNA strand with a first pair of primers, said first pair of primers 
comprising a second primer comprising at least 15 consecutive nucleotides of one of the 
0 sequences of SEQ ID NOs 38-305 and a third primer having a sequence therein which is 
. . included within the sequence of said first primer; 

performing a first polymerase chain reaction with said first pair of nested primers to 
generate a first PCR product; 

contacting said first PCR product with a second pair of primers, said second pair of 
5 primers comprising a fourth primer, said fourth primer comprising at least 15 consecutive 
nucleotides of said sequence of one of SEQ ID NO:s 38-305 , and a fifth primer, said fourth 
and fifth primers being capable of hybridizing to sequences within said first PCR product; and 
performing a second polymerase chain reaction, thereby generating a second PCR 
product. 

0 22. An isolated or purified cDNA encoding a human secretory protein, said 

human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-305, or a 
fragment thereof of at least 10 amino acids, said cDNA being obtainable by the method of 
Claim21. 

23. The cDNA of Claim 22 wherein said cDNA comprises the full protein coding 
5 sequence partially included in one of the sequences of SEQ ID NOs: 38-305. 

24. The method of Claim 18 wherein the second cDNA strand is made by: 
contacting said first cDNA strand with a second primer comprising at least 15 

consecutive nucleotides of the sequences of SEQ ID NOs: 38-305; 

hybridizing said second primer to said first strand cDNA, and 
0 extending said hybridized second primer to generate said second cDNA strand. 
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25. An isolated or purified cDNA encoding a human secretory protein, said 
human secretory protein comprising the protein partially encoded by one of SEQ ED NOs 38- 
305 or comprising a fragment thereof of at least 10 amino acids, said cDNA being obtainable 
by the method of Claim 24, 
5 26. The cDNA of Claim 25, wherein said cDNA comprises the full protein coding 

sequence partially included in of one of the sequences of SEQ DD NOs: 38-305. 

27. A method of making a protein comprising one of the sequences of SEQ ID 
NO: 306-573, comprising the steps of: 

obtaining a cDNA encoding the fiill protein sequence partially included in one of the 
10 sequences of sequence of SEQ ID NO: 38-305; 

inserting said cDNA in an expression vector such that said cDNA is operably linked 
to a promoter; 

introducing said expression vector into a host cell whereby said host cell produces the 
protein encoded by said cDNA; and 
1 5 isolating said protein. 

28. An isolated protein obtainable by the method of Claim 27. 

29. A method of obtaining a promoter DNA comprising the steps of: 
obtaining DNAs located upstream of the nucleic acids of SEQ ID NO: 38-305 or the 

sequences complementary thereto; 
20 screening said upstream DNAs to identify a promoter capable of directing 

transcription initiation; and 

isolating said DNA comprising said identified promoter. 

30. The method of Claim 29, wherein said obtaining step comprises chromosome 
walking from said nucleic acids of SEQ tD NO: 38-305 or sequences complementary thereto. 

25 31. The method of Claim 30, wherein said screening step comprises inserting said 

upstream sequences into a promoter reporter vector. 

32. The method of Claim 30, wherein said screening step comprises identifying 
motifs in said upstream DNAs which are transcription factor binding sites or transcription 
start sites. 

30 33. An isolated promoter obtainable by the method of Claim 32. 
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34. An isolated or purified protein comprising one of the sequences of SEQ ID 
NO: 306-573. 

35. In an array of discrete ESTs or fragments thereof of at least 15 nucleotides in 
length, the improvement comprising inclusion in said array of at least one of the sequences of 
SEQ ID NOs: 38-305, or one of the sequences complementary to the sequences of SEQ ED 
NOs: 38-305, or a fragment thereof of at least 15 consecutive nucleotides. 

36. The array of Claim 35 including therein at least two of the sequences of SEQ 
ID NOs: 38-305, the sequences complementary to the sequences of SEQ ID NOs: 38-305, or 
fragments thereof of at least 1 5 consecutive nucleotides. 

37. The array of Claim 35 including therein at least five of the sequences of SEQ 
ID NOs: 38-305, the sequences complementary to the sequences of SEQ ED NOs: 38-305, or 
fragments thereof of at least 15 consecutive nucleotides. 
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